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A5SfRAC1
The purpose of this study is to investigate Chinese readers'
comprehension problems when reading ESP and General English (GE) texts
their reactions to the two texts and their performance on a reading
comprehension test. Practical implications were drawn from the study for
ESP classroom teaching in China.
The instruments used in the experiment include: a language proficiency
test, a reading comprehension test and a questionnaire. The language
proficiency was used to assess the subjects language proficiency. The
comprehension test was conducted after the language proficiency test.
The questionnaire was given to the subjects after they finished the
comprehension test.
In the reading comprehension test, two texts--the ESP (English for
Specific Purpose) and the GE (General English) texts were given to readers.
The two texts were selected from textbooks on geography. An analysis of
the two texts was carried out before the comprehension test in three
aspects: Syntactic features and other linguistic elements, cohesion, and
discourse development.
4One hundred and thirty-six geography students and language students
from mainland China were participated in the comprehension test. The
procedures were: 1) marking difficult points and 2) answering
comprehension questions.
Following are the major findings:
1. There were no significant differences in syntactic features between
the ESP and the GE text. But there were significant differences in
cohesion and discourse development between the two texts.
2. Both English and Geography students perceived that the ESP text
(which is written for college students) is difficult to read than the GE
text (which is written for the secondary school students).
3. Students' comprehension difficulties in reading the two texts are
mainly caused by background knowledge, especially when reading the ESP
text (the one which is written for college students).
i n discussing the implications for classroom teaching, it is suggested
that the materials used in ESP classroom teaching should not be very
specialized, since specialization will load a great burden on both teachers
and students. The teaching focus should be on the discourse development
of the scientific text rather than on the syntactic structures, since it was
5found that the differences in performance on the two texts lie not in the
syntactic features of the two texts but rather in cohesion and discourse
develoent
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introduction
The study presented in this paper is concerned with comprehension
difficulties Chinese readers have when reading English for Specific
Purposes (ESP) texts and General Enlgish (GE) texts. It aims at
investigating the factors that might affect comprehension of the two
kinds of texts. This concern is closely related to the teaching of reading
in English to science students in China.
As China has become more open to western countries, English has
become a very popular subject in both secondary and tertiary education.
(As it is known that English is the most widely used means in
communication in western countries.) The main purpose of learning
English is to use it as a means to achieve other purposes such as obtaining
advanced knowledge, doing business with western countries, etc. Among
those purposes, to obtain advanced knowledge in science ana technology
from western countries may be the chief purpose of most Chinese learners
of English. Since reading through written materials is the most common
way to fulfill the purpose, most learners need development of their
reading ability in English. They want to learn how to read efficiently and
effectively in a short time. With the intention of making some
contributions to the English teaching profession in China, this topic was
then chosen in the present study. The study attempts to obtain some
knowledge about students' reading difficulties by investigating factors
that might affect reading comprehension; in doing so, we may find a more
efficient and effective way to help students to improve their reading
ability in English.
in this study, the investigation of comprehension difficulties was done
by examining differences In performance on two kinds of texts—ESP texts
which are assumed to have been written for academic readers and GE texts
which are assumed to have been written for general readers. (For a
discussion of these two classifications, see 2.3.1.1) There are two
reasons for conducting the study in this way.
Firstly, there seems to be general agreement that ESP texts includes
texts in all fields of study dealing with specialized knowledge. A science
text is considered as an ESP text, so is a report in newspaper. There are
various studies on the analysis of the language of texts from different
1
fields of study; e.g., business English, medicine English, etc.; Studies have
shown that there are differences in language in these different kinds of
texts (e.g., Grabe forthcoming). However, little study has ever been done,
3to our knowledge, on the analysis of text in the same field but written for
readers of different ability level. Are there any differences between
these two kinds of texts? i f such texts are read by different types of
readers, will there be any differences in the performance of general
readers verses technically knowledgable readers?
Secondly, although the ESP learners are presumed to be mainly
academic readers, when such academio readers first begin to learn
English, they may not use very specialized texts. (This point will be
discussed in the implications for classroom teaching.) Such textbooks
used by beginning readers are likely to be simple both in language and in
content. But what we have to bear in mind is that the learners' ultimate
goal, is to read specialized written materials in English therefore, the
kinds of problems they may encounter when they are confronted by texts in
special fields has become the central concern. By comparing the two kinds
of materials (those writtern for academic reader's and those writtern for
general readers) and the students' performance on them, the problems
readers might have when they read academically written materials may
be able to identify.
So with these two considerations in mind, it was decided to study the
comprehension problems of Chinese readers by comparing the subjects'
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performance on the two kinds of texts.
The study is exploratory rather than experimental. A non-directional
hypothesis was attempted that is: there are differences in subjects
performance on the two texts.
Based on the literature in the area of reading (see Chapter 1), four
factors which might have effects on comprehension of the two texts were
selected to be examined. They are: syntactic features and other linguistic
features, cohesion, discourse development, and background know l ege. The
first three are functions of written texts and the last one is a function of
the reader.
Accordingly, the study contains two stepts. i he first step is the
analysis of the two texts. The analysis was done over three features:
linguistic features, cohesion, and discourse features. The second step is a
comprehension test on the texts already analyzed. In the test, the
subjects were required to mark difficult points when reading the texts, to
answer comprehension questions and to complete a questionnaire.
There are altogether five chapters in this paper. Chapter 1 is the
literature review. Research studies on factors affecting reading
comprehension are presented. The review is centered around four effects:
the effect of the syntactic features and other linguiistic features, the
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effect of cohesion, the effect discourse development, and the effect of
background knowledge. The purpose of the literature review is to develop
a theoretical basis for the study and to facilitate the discussion of the
results of data analysis. Chapter 2 deals with data collection and with
formation of hypothesis, selection of subjects, selection of instrument,
text analyses and procedures used in the comprehension test. In Chapter 3,
the results of the data collected from the comprehension test are
presented and analyzed by means of a test, a 2-way ANOVA and a 3-way
ANOVA. Chapter 4 discusses the results obtained based on the statistical
analysis. In the discussion, it is tried to see the effects of the factors on
comprehension from the analysis of texts and the scores on the
comprehension test. It is believed that the differences in the performance
on the two texts illustrate the factors affecting comprehension. By
observing the differences and discussing the cases for the differences the
problems the readers have when reading can be identified. I n the last
chapter, the major findings of the study are summarized and the
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In the area of reading research, an enormous numbers of studies have
been done to investigate the process of comprehension. Since reading is a
complex activity, the research may involve a variety of area e.g.,
language, cognition, life, and learning (Alderson and Urquhart 1984). Many
theories and models used in the studies have resulted from the combined
efforts of cognitive psychologists, linguists, and specialists in artificial
intelligence (Adams et al.,1979). Studies which are based on these
models and theories have revealed many interesting phenomena, and
rigorous efforts have been made to provide sound explanations for these
phenomena. Reading in foreign languages has also been of interest to many
researchers. In the light of studies on the reading activity in native
languages, some valuable results have been derived which apply to reading
in foreign languages. The present study is concerned with reading
problems encountered by Chinese readers when reading in English. To
establish a theoretical basis for the present study, a brief review of what
8has been done in the past is needed. That is the purpose of this chapter.
This review deals with three related issues in reading research:
1. Some thoughts about the reading activity.
2. Analysis of text features.
3. Background knowledge in reading comprehension- -a schema-theoret i c
view on reading.
1. 1 Some thoughts about the reading activity
To study comprehension problems, one first has to have some basic
understanding of the reading activity. Nevertheless, a comprehensive
study of what people know about reading and an overview about various
definitions on reading is beyond the scope of this MA thesis, here we w i l l
only refer briefly to the observations of Alderson and Urquhart (1984) for
a summary of the issues in reading, because their summary is much
closely related to the present study, in fact, it provided the basic
understanding of reading activity on which the ideas of the present study
developed.
In an attempt to answer the question "what is reading?" Alderson and
Urquhart stated that reading undeniably and incontrovertibly involves two
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necessary elements: a reader and a text (1984:xvi). The two elements
may form two foci for research studies, although the study of one element
will inevitably involve an interaction of that element with the other
element. Studies of the reader mainly focus on the process of
comprehension which may occur in the reader's mind, while studies of the
text focus on the features of text that cause difficulty to readers
(Alderson and Urquhart, 1984).
The study of the reader involves the examination of background
knowledge of the reader on the comprehension of text. I t has been shown
by many research studies that the reader's previously acquired knowledge
has great influence on reading comprehension.(cf., the studies cited in 1.3}
The study of another element--text feature---seems to have two foci: one
at the sentence level and the other beyond sentence. Studies focusing on
the sentence level mainly examine the characteristics of syntax in a text
and how those characteristics affect reading comprehension, while
research on the relations beyond sentence have concentrated on discourse
development and cohesion.
So far, we have been concerned with the essential elements in the
reading activity and with the comprehension difficulties caused by the
text factor and the factor brought in by the reader in the interaction
10
oetween the reaaer and the text. This division serves as an introduction to
the following sections on the review of the literature. Studies on text
features and their effects on comprehension and on the effects of
background knowledge on reading comprehension will be reviewed so as to
establish a theoretical basis for the present study.
1.2 Analysis of text features
In the study of text features, there seem to be two main aspects: One
is to study text features at the sentence level, and the other is to examine
text features beyond the sentence level (Alderson and Urquhart, 1984). In
the present study, texts will also be examined from these two aspects.
1.2.1 Analysis of text features at sentence level
Research on text features at sentence level has focused on grammatical
copiexity. A considerable body of existing research has examined those
eatures of text that cause difficulty to readers. Such studies have used
:he resourses of existing grammatical theory in identifying grammatical
ourses of difficulty (Starling 1979). There are mainly three approaches:
one is to use formulas to count word length, sentence length, etc. (study of
11
text readability), to describe various kinds of grammatical structures, and
to examine frequency of occurrence of grammatical structures.
The study of text readability has a long history and measuring text
readability is still used as one of the major source for predicting the
difficulty level of text (Harrison 1980). According to Alderson and
Urquhart (1984) the typical readability studies such as Kl are's (1974)'
and Gilliland's (1972)2 take a range of': passages and determines their
relative difficulty for a range of readers by means either of multiple
choice questions or, more recently, of cloze tests. The passages are
usually analyzed in terms of their linguistic units: structures, words,
clause, and sentence relationships. The variables that have emerged as the
best predictors of difficulty have proved to be related to word difficulty
and to complexity of sentence structure.
Word difficulty may relate to infrequency of occurrence and has been
indexed either by reference to frequency lists or by reference to word
length, usually measured in number of syllables, since, on the whole,
longer words tend to be less frequent and therefore might be expected to
cause processing problems.
Sentence complexity can be measured by a simple count of the number
of word per sentence, since, again, on the whole, the longer the sentence
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is, the more complex it is likely to be, with embedded and subordinate
clauses. Some of the frequently used formulas are: the Flesch formul2
(1948), the FOG formula (1952. "FOG" stands for frequency of
gobbledegook), the SMOG formula (1959. SMOG stands for simple
measure of gobbledegook), the Dale-Chall formula (1948), the Spachc
formula (1953), etc. Using formulas to predict text difficulty obviously
reflect the layman's view of difficulty`. of text that simple English is
wrv rl tten in short easy sentences without too many long words (Alderson
and Urquhart, 1984).
In the analysis of science texts at sentence level, there have been
several studies. Among those, the studies done by Lee (1978) and Sager, et
al (1980) represents two different approaches: one is based on frequency
count of the occurrence of certain kind of grammatical features, and the
other one is based on the description of the kinds of syntactic features
that have been perceived as having high frequency occurrence in science
.English, together with examples to show the occurrence of the kind of
syntactic structure in various contexts.
Lee carried out his study based on the assumption that:
Reading comprehension of a page of science cannot be done
independent of language. It is a process which must operate on
specific features of a language. To understand concepts, principles,
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and operations of science and technology, learners have to responc
to particular language systems. These systems can take an infinite
how the language systems work in science and technology perrnitc
learners to acquire information and content encoded in the writter
word (1978:5).
Lee saic tnat to Know now syntactic structure reflects content or
conceptual structure and how the former affects reading is important to
teachers. With these concerns in mind, he carried out of study in order:
(1) to investigate in as specific and reliable a manner as possible
the language or register used in scientific literature and 00 to
formulate or relate the reading comprehension skills required in the
reading and understanding of science and technology texts (1978:5).
it can be seen that the main interest of Lee's study is to analyze and
statistically account for the occurrence of syntactic features in science
texts so that the language skills (principally reading skills) needed to
understand the texts efficiently and rapidly could be identified to
facilitate the teaching of reading. The analysis was based on
transformational grammar. The analytic procedures in his study were
divided into two parts. The first part was descriptive, in which the
sentences of texts were described and analyzed in both grammatical and
number of forms to signal semantic information Aknowlledge of
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rnetorical frameworks. The second part was the statistical its purpose
was to test the hypothesis that there was a significant correlation
between types of the syntactic structures in texts and the content. The
syntactic analysis was done in the following nine grammatical areas:
mood, voice, basic sentence structures, modality, complementation,
relativization, comparison, adjunction, and co-ordination.
in Sager, et al. (1980), the method used in analyzing scientific English
is descriptive. They tried to discover the distinctive features of Science
English by describing the functions of certain grammatical phenomena
frequently occurring in scientific English. In the chapter 8 of Enalish
Snecial Lanauag, the special language was the term they used with
particular reference to the languages of science and technology. The
characteristics of scientific English fall into three categories: (1) those
which are conspicuous by their high frequency of occurrence (e.g., nominal
groups, complex modification of these nominals, non-finite verb forms,
the passive voice) (2) those taken from General English but adapted to the
particular requirements of Science English (e.g., connective verbs,
compound adjectives, certain tense forms, some patterns of
subject-predicate inversion), and (3) those which are unlikely to occur in
Host kinds of scientific English texts (e.g., contracted verb forms, idioms,
154
some personal pronouns, and tag questions).
One difference between the study by Sager,et al and Lee's study is
that, in the Sager, al., there are no frequency counts of these items.
Instead, the forms and functions of the linguistic items are described in
detail. Also Sager, et al. concentrate on the general characteristics of
syntax in scientific English, whereas Lee focuses on the differences
caused by the differences in the various subject matters of science and
technology. Despite the differences in purposes and methodology, both
studies have provided us with information about possible techniques for an
analytical study.
1.2.2 Syntax and reading comprehension
Research on text features at sentence level focuses on the role of
syntax in reading comprehension. Some studies have revealed that the
relative complexity of syntax does have an effect on reading
comprehension.
Berman (1984) examined syntactic causes of difficulties for
non-native speakers of English. She claimed that efficient foreign
language readers must rely--in part, though not exclusively--on syntactic
devices to get at text meaning. She further claims that successful reading
16
requires the reader to extract the semantic gist of the language
material confronting him (1984:140). In order to comprehend a sentence,
readers must be able to handle the interrelated components of sentence
structure.
Cooper (1984) compared what he called non-native practised (who had
persued a large part of their previous education through the medium of
English) and practised (who had persued h'i s previous education through the
medium of their first language) readers and examined the linguistic
features of texts that might be thought to give problems. The findings
were there was little difference between the two sorts of reader in term.:.)
of the processing of syntactic features like tense, aspect, modality,
complementation. But there were differences between unpractised and
practised readers in the ability of using cohesive devices and particularly
of understanding the relationships between sentences.
Alderson and Urquhart (1984) had made some remarks on the two
studies mentioned above. They pointed out that Berman's (1984) and
Cooper's (1984) studies seemed to be contradictory to each other. Closer
examination, however, suggested that there is no necessary conflict. They
noticed one resemblance between these two studies:
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Cooper's practised readers were able to comprehend and extract
the gist of texts, yet were apparently weak on the syntactic
meanings of sentences. In Berman's text simplification experiment,
readers of the original unsimplified text made relatively. more
intrasentential errors than general gist errors. Berman tentatively
concludes that syntax is more important at the sentence level. Both
findings seem to suggest that it is possible to understand the gist
of texts while failing to understand them ra at sentence level
(1984:158).
1.2.3 Analysis beyond sentence level--cohesion and discourse
development
1.2.3.1 The concept of cohesion
The notion of c esion, according to Halliday and Hasan (1976), is a
semantic one, it refers to relations of meaning that exist within the
text (1976:4). When examining the linguistic features beyond sentence,
cohesion is, one of the basic notions that underlie many studies. Cohesion
not only describes the relations between elements across sentences but
also explains how they can be related. Halliday and Hasan have stated:
Cohesion occurs where the INTERPRETATION of some element in
the discourse is dependent on that of another. The one PRESUPPOSES
the other, in the sense that it cannot be effectively decoded except
by recourse to it. When this happens, a relation of cohesion is set
up, and the two elements, the presupposing and the presupposed, are
thereby at least potentially integrated into a text (l 976:4).
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According to Halliday and Hasan (1976), cohesion is displayed in the
ties' that exist within text. They have detailed various types of cohesive
ties evident in texts: reference, substitution/ellipsis, lexical cohesion,
and conjunction. Each tie reveals presupposed and presupposing items.
The connection of such items across sentences defines the semantic
continuity, the texture or cohesiveness of a text.
Grimes (1975) described cohesion as one of the relations observed in
discourse phenomena. Following Halliday's 1967, 1968)3 notion, Grimes
defined cohesion as a kind of relationship in discourse which relates
what is being said at the moment to what has already been said
(1975-113). He pointed out that cohesion is cumulative and linear rather
than hierarchical. (Here, Grimes is comparing it with another relationship
he observed in discourse namely, the content relationship which deals
with what the content of new or old information actually is. I t is
hierarchical.) Cohesion is a means of introducing the new information and
of keeoina track of the old.
1.2.3.2 Cohesion and reading comprehension
As has been noted previously (of., 1.2.1), some studies have emphasized
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on both traditional and transformational theory or the sentence as the unit
for the prediction of difficulty and as the ultimate grammatical unit. This
has* led reading theories to focus on the sentence as the unit of
measurement of syntactic difficulty in a text (Starling 1979). Several
reading studies have indicated, nonetheless, that a key to success in
reading may exist as well in grammatical context beyond the sentence
level (Starling 1979).
In her review of research studies on linguistic cohesion Starling (1979)
cited some research studies showing the importance of cohesion in
comprehension of a text. Among those, Stoodt's (1972)4 study of the role
of conjunctions in comprehension suggested, according to Starling, an
awareness of the possibly significant role of intersentence syntactic ties.
Fagan's (cited from Starling 1979, p.3) study shows that redundancy in
language enables a reader to acquire missed information within other
sentences of a passage.
Roen (1984) reached a conclusion which is contradictory to the studies
mentioned above. He examines the effects on reading comprehension of
three textual cohesion devices (namely, reference, lexical cohesion) and
conjunction) by using written free recall and reading rate. The results
snow that cohesive con i unct i ons exert a significant negative effect on
20
written free recall for one of the passages. That is, subjects who had read
the passage that contains a high level of cohesive conjunctions recalled
much less than those who had read the one containing low and moderate
levels of cohesive conjunctions. Roen, then, reached the conclusion that
the claim that writers should use intersentential cohesive conjunctions
(transition words) to produce more coherent discourse has little
experimental support. However, Roen's study did not control for mode of
the text.
1.2.3.4 The concept of discourse in relation to the concept of text
The term discourse may have several meanings. It may, first of all,
refer primarily to spoken interaction, which will be analyzed in terms of
act, move, exchange, transaction, etc. (Robinson 1980). secondly,
hiscourse may refer to a stretch of language, whether spoken or, written,
the analysis of which considers aspects such as sentence connection
van(Robinson 1980). Widdowson (1977) and some others (Coulthard 1977)
Disk 1977, 1980) have made a distinction between the term Ji. icuuc used
to mean a stretch of language seen from its structuring above the level of
the sentence, and to mean a stretch of language seen from its
communication function. The suaaested that. if the focus is on its
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communicative function, a piece of language should be referred to as
discourse, whereas if the focus is on linguistic form, a piece of language
should be referred to as. Discourse is regarded as an observational
notion whereas text is a theoretical notion (vanDik, 197-17,1 1980).
in the present study, the terms di scour and. t are used
interchangebably because the focus of study is, on the linguistic forms of a
written text, but it is also concerned with the communicative function of
a written text.
1.2.3.5 Discourse organization and reading conriprehensin
I n Hoes (1983) study, it is shown that each piece of discourse has its
own patterns of organization which were revealed by native informants in
discerning the structure of a piece of language by re-paragraphing it. I t is
this nature of discourse that interests many researchers since, by
analyzing patterns of discourse organization of a piece of written text, it
can be seen how the text is produced and, by understanding the relations
between discourse production and comprehension, we may further examine
the effects of the characteristics of the text upon comprehension.
Over the past decade, numerous valuable insights relative to discourse
comrehension have been derived from research based upon discourse
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analysis models. For example, researchers have suggested that certair
aspects of discourse do influence the amount and type of informatior
recalled. Tierney and Mosenthal (1980) introduced text analysis models for
the study of discourse comprehension and production and cited several
studies on discourse structures and comprehension such as: Kintscr
(1974,)5 dandier and Johnson (1977)6, Rumelhart (1975)7, Stein and Glenn
(1978)8 and Thorndyke (1977)9 have ai l ahown the influence upon readin
process. Mckoon (1977)1 0, Meyer and Mclonike (1973)1 1, Meyer (1975)
1977), Meyer and Freed] e (1984), and Carrell (1984) have shown the
influence of the hierarchical structure of expository prose and the
importance of the position of ideas within text structure.
In this section, the review will be particularly on two studies: Meyer's
studies (1980, 1982) of signaling in discourse and Lautarnatti's
(forthcoming) study on topical development in discourse, since the
methods of these two studies in analysing discourse will be adopted in the
present study. The reason why their methods are preferred to other
models is that their models are relatively simple and easy to apply and
there are more materials available to demonstrate the detailed procedures
of using the methods.
comprreheension of a feneralized stary structur which most readers
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Signaling has been defined by Meyer as information in text which does
not add new content on a topic, but which gives emphasis to certain
aspects of the semantic content or points out aspects of the structures of
the content 1960:77). Signaling, according to Meyer, can clarify both
hierarchical and semantic relationships, thus, should be expected to
operate as a significant aid to clear writing and effectual reading (Meyer
1982). Meyer categorized several types of signaling such as: explicit
statement of the structure of relations in the text structure, previous
statements, summary statements, and pointer words or evaluative words
(1 80:77). Meyer explains the functions of those signalings by giving
examples of the use of the various kinds of signaling. For instance, if we
encounter „thus, therefore, (Consequenctly, and the like, we know that
the next statement should follow logically from whatever has alreacy been
presented. if we see nevertheless, still, all the same, or the like, we
must be prepared for a statement that reverses direction. According to
Meyer( 1060), signaling can, on a large scale, indicate how whole blocks of
content are related e.g., as illustration, evidence, further details, or
the like. Or a summary, conclusion, preview, or whatever may be
announced. Meyer noticed that sometimes the types of signaling is
parallel to Halliday and Hasan's (1976) conjunction cohesion however, she
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pointed out that signaling was examined at the macroproposition level
where it interrelates groups-of sentences and paragraphs rather than
clauses and sentences at the micropropos ievel on level of text structure
(Meyer, 1980:77).
In examining the effects of signaling in problem/solution types of
discourse, Meyer found that very good readers could recognize and use the
author's problem/solution plan, whether or not the signaling was present.
Poor readers, on the other hand, could not use the plan either way (Meyer,
1982). In her another study, Meyer (1980) found that signaling did not
affect delayed recall, but there were some indication that greater amounts
of signaling assist the learning and immediate recall of those students
with deficient comprehenison skills.
In studying the strategies of simplification of the original text,
tautamatti.(forthcorning) proposed a model of discourse development. Her
study was based on the following two concepts: that the subject of a
sentence is usually an element representing its topic, and that the
development of a discourse topic or sub-topic takes place in terms of
successive sentences relating to it.
In her model, the main idea in a piece of discourse is referred to as the
discourse tooic, and the subordinate ideas as sub-topjcs, which relate to
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the discourse topic. The way the written sentences in discourse relate to
the discourse topic and its sub-topics is referred as p1Qp t
of scour. She then examined the role of subject in topical
development. In her definition, subjects are first considered to be in the
position of the subject, and referred to as r oodjD. She further
distinguished two other types of subjects: structural dummies such as
There in an existential clause, and lexical or notional subjects. The lexical
or notional subjects are again divided into tQpi 1 ajts, a mood
subject Which relates directly to the discourse topic, and non-topical
pubjects which are not directly related to the discourse topic.
Two general types of development are mentioned in her study: parallel
progression in which the sub-topic in a number of successive sentences
are the same and sequential progression is when the topical subject of
one sentence is based on some part of the comment of the previous
sentence.
1.3 Background knowledge in reading comprehension--schema theory
The notion of a schema has been the focus of research in Cocnitive
Psychology over the past three or four years (Rumelhart 1980). Through
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the combined efforts of cognitive psychologists, linguists, and specialists
in artificial intelligence, a set of formalisms for analyzing language
comprehension based on the notion of schema has emerged (Adams ems,
1979. In this section, the theory and its view about reading will first be
introduced, and then some empirical studies will be reviewed.
Rurnelhart has given a detailed description of the theory:
A schema theory is basically a theory about knowledge. It is a
theory about knowledge in particular ways. According to schema
theories, all knowledge is packed into units, these units are the
schemata. Embedded in these packets of knowledge is, in addition to
the knowledge itself, information about how this knowledge is to be
used.
A schema, then, is a data structure for representing the generic
concepts stored in memory. A schema contains as part of its
specification, the network of interrelations that is believed to
normally hold among the constituents of the concepts in question. A
schema theory embodies a prototype theory of meaning. That is,
inasmuch as a schema underlying a concept stored in memory
corresponds to the meaning of the concept, meanings are encoded in
terms of the typical or normal situations or events that instantiate
that concept (l 980:34).
He summarized the major function of schemata in reading
comprehension. In respect to the present study, one of the function will be
considered here--to help understand discourse. Rumelhart stated that the
process of understandinq discourse is the process of finding a
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cone iguratlon of scnemata tnat OT Ters an aaequate accounu o! Otte Pdbbaye
in question (1980:47). According to Rumeihart, there are three reasons
implicit in schema theory as to why a reader fails to understand a passage
rnrrectly
1. The reader may not have the appropriate schemata. In this
case, he/she simply cannot understand the concept being
communicated.
2. The reader may have the appropriate schemata, but the clues
provided by the author may be insufficient to suggest them. Here
again the reader will not understand the text, but with appropriate
additional clues, may come to understand it.
3. The reader may find a consistent interpretation of the text but
may not find the one intended by the author. In this case, the reader
will 'understand' the text but will misunderstand the author
(1980:47)
I n evaluating schema theory, Adams, et a1., said that schema theory,
for the first time, produces a structure powerful enough to support the
interaction among different levels of processing in reading (1979:2). They
pointed out that the shortcomings of the traditional approach in reading
research are that the focus is always on the individual level disregarding
the relations among those units. However, when one is reading a passage,
one does not read the individual letters or words in isolation, because
there is always an interaction between the lower level and higher level
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and the individual letters or words only belong to the lower level. Based
on this idea, the schema-theoretic approaches to teaching, on the other
hand, assume that spoken or written text only provides directions for
listeners or readers as to how they should retrieve or construct the
intended meaning from their own, previously acquired knowledge (Adams,
et al .,1979:3)
This previously acquired knowledge, according to Adams, .,
actually includes knowledge of different aspects. As we will see in the
following, schema theory has two primary concerns: One is the linguistic
structure of language, and the other is world knowledge. Linguistic
structure includes structures of sound, letters,' words, syntax, semantics,
and overall discourse organization.
Adams, ems., (1979) cite the conclusions from the study by Abelson
(1975)12 and from that by Rumelhart and Ortony (1977)13 that schemata
exist at all levels of abstraction. Schemata may be as concrete and
specific as for an upper case K. but it may also be very abstract and
general. it is assumed that lower level schemata are elements or
subschemata within higher level schemata. Adams, et a]., believe that it
is this aspect of the theory which provides a structure for conceptualizing
the relationships between levels of processing. For example, in the
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analysis of a skilled reader's performance, Adams, et al .,observed that, at
the word level, two interactive processes take place simultaneously in
reconiz,in words:
the first depends on interconnections between schemata at the
letter level, where one letter triggers an expectation for another
letter the second depends on the structure within schemata at the
word level, where competing words are looking for letters to fill
their respective slots1979:1 1).
The two processes are called by Adams, 1., top-down and bottom-up
processes. The same principles apply to schemata at syntactic and
semantic levels.
However, some people believe that world knowledge is more important
than linguistic knowledge. They tend to think that schema mostly refer to
world knowledge structured and stored in the reader's memory. For
exarr,ple, Anderson, et al ., (1977) claim that comprehension of words,
sentences, and discourse can not simply be a matter of applying linguistic
knowledge. It involves the reader's knowledge of the world as well.
Anderson, et al., believe that the knowledge structures what the reader
brings to the text when reading are more important than the linguistic
structures. The term knowledge structure here is what Adams, et al .,
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refer to as schema. Only when the reader has constructed a
correspondence between relevant schemata in his mind and the one given
in the message can she/he have the sense that the message has been
comprehended.
In discussing the implications for education, Anderson,et al
suggested that many problems in reading comprehension are due to
deficits in knowledge rather than to deficits in linguistic skill. That is to
say, some readers sometimes may not possess the schemata needed to
comprehend passages. Or they may possess relavant schemata but may not
know how to bring them to bear. Or they may not have the facility of
changing schemata when the first one turns out to be inadequate. They
may, in other words, get stuck by assimilating the text to inapproriate,
incomplete, or inconsistent schemata.
Ina series of empirical studies, several researchers have tested the
hypotheses of schema theory and have obtained some valuable results as it
is shown in the following.
Bransf ord and Johnson (1972) 1973) and others report on the effects on
reading comprehension of the presence or absence of a prior context
relative to which the text is read. Here the 'prior context' can be
considered to be what Rumelhart (1980) called clues which serve to help
the reader to find the appropriate schema. Carrel I and Wallace (1983) also
worked on the two components related to schema: context provided and
readers' familiarity with the text. The results of their studies all show
significant effects of context on reading comprehension. That is to say, if
the reader is provided with enough clues, such as lexical items, pictures,
graphs, etc. heshe will understand the text much better than when no
context is provided, it is the same with repeat to the content familiarity
factor. Even though the readers are familiar with the content, if there
are not enough clues for them to refer to the appropriate schemata, the
factor will have no effects or comprehension. Thus, sufficient clues are
essential to the understanding of a text, in most cases, insufficient clues
can even make the reader feel strange about a text with which he is
actually familiar. He can not make accurate judgements as to whether or
not he is familiar with the text simply because the text does not provide
enough clues.
1.4 Summary
in this chapter, some relevant theories and studies have been briefly
reviewed concerning text analysis and background knowledge as factors
relating to reading comprehension.
This brief review has suggested that text analysis could be used as a
means to study the influence of a multiplicity of variables on reading
comprehension. With the information provided by the analysis, a better
understanding of reader-text interaction can be achieved, as it is seen
that over the past decade, valuable insights relative to discourse
comprehension have been derived from research based upon text analysis
models. An implicit tenet of most text analysis models is that a text is
the reflection of the writer who produced it and that some specificity
relative to discourse production and discourse comprehension can be
derived by analyzing a subject's knowledge and comparing it to the
characteristics of the text itself (Tierney and Mosenthal, 1980).
Some reading research has yielded valuable results in examining the
effects of text features on comprehension. Some have focused on
elements at sentence level, while many others focused on the level beyond
sentence, such as content structure of text and cohesion. Both kinds of
studies have noted the effects of those elements on comprehension. This
has led to the conclusion that a text can be analysed at several levels and
those levels may affect reading comprehension. As a result, elements at
sentence levels and beyond sentence levels were included in the text
analysis of the presente study.
The schema theory has also been reviewed in this section. It has been
suggested that the reader's previously acquired knowledge is important
because it can specify the interface between the reader and the text—to
specify how the reader's knowledge interacts with the information on the
page (Adams, et at, 1979). It has been shown in empirical studies that the
presence or absence of reader's background knowledge does have an effect
on comprehension: when the reader is familiar with the text (either by the
text itself providing sufficienct knowledge or by a prereading activity),
heshe will have better understanding of the text. Hence one of the main
variables considered in this study was background knowledge.
Concerning the research techniques used in the study of reading
comprehension, free written recall is preferred by most of the researchers
(e.g. Meyer, 1980, 1982; Carrel 1 and Wallace, 1983). Nevertheless, some
other techniques are also used: such as questionnaire (Roen, 1984) and
comprehension questions (Berman, 1984). it is the usual practice several
techniques to be used in a single study so that the data collected by
various kinds of techniques could more closely reflect the reality. In this
study, a questionnaire and a comprehension test were used.
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2.1.1 Purpose of the study and the methods
The present study is designed to investigate the reading difficulties
Chinese readers have when reading E5P texts and GE texts. Factors that
affect readers comprehension when reading the two kinds of texts are
intended to be examined.
The investigation was based on the data collected from a reading
comprehension test and a questionnaire. By adopting these two
techniques, the comprehension difficulties could be observed in both
subjective way (subjects' rating of the two texts) and an objective way
(subjects' performance on the comprehension test).
2.1.2 Factors concerned in the study
The factors that are examined in the present study was chosen based on
the assumption obtained from literature review, that in reading, there are
two major factors that may affect comprehension of a text: text features
(syntax, cohesion and discourse development) and background knowledge.
In the investigation, there is one variable which has to be taken into
consideration; i.e. language proficiency of the readers. Since they are
Chinese learners of English, the language they read is not their native
language, therefore, the proficiency level becomes very important because
if the reader does not have enough knowledge about the language and
knowledge of how to use the language, hisher comprehension of the text
must be affected. In regard to this, the language proficiency of the
readers is taken as a moderating variable and its effect on comprehension
is also examined in the study.
2.1.3 Procedures
The data was collected in Beijing. One hundred and thirty-six students
from the English Department of Beijing Languages Institute and the
Geography Department of Beijing Normal University were participated in
the reading comprehension test.
The procedures are as follows:
1. The subjects were given a language proficiency test,
2. A languge proficiency test was used to assure that the group reading the
text and the group reading the ESP text were balanced in the spread of
anguage abilities. Therefore each category of students was then divided
nto two groups according to their proficiency test scores. For example,
he first year language students, on the basis of the language proficiency
:est, had been rank ordered and then were assigned alternately to either of
:he two groups. The same procedure was applied to the other three
kinds students the second year language students; the second and third
ear geography students).























Group A reads ESP text and Group B reads the GE text
Bo there were sixty-eight subjects reading the GE text and the other
sixty-eight reading the ESP text.
3. The subjects were given the two texts to read, and asked to mark the
difficult points and point out causes of difficulties.
4. The subjects answered the comprehension questions (they could refer
back to what they have read whenever they feel necessary).
5. The subjects filled in the questionnaire.
2.2 Hypothesis
The hypothesis is concerned with the effects of two kinds of texts on
reading comprehension. It was formed on the bases of the following ideas:
It is generally agreed that when the reader and the writer have
significant overlap in background knowledge, for whatever reasons, it is
easier for the reader to understand the text, if we presume this statement
is correct, the corollary is: if the writer draws on hisher general world
knowledge, the potential audience of readers is larger. (Here, general
world knowledge indecates the kind of knowledge posessed by people in
general
This study is concerned with students reading ESP and GE texts. The
ESP text is considered to be the kind of text which can only be understood
by a limited number of acadamic readers—its topic is specialized in a
narrow area, it can be considered as a text which is dealing with specific
knowledge. The GE text., on the other hand, is the kind of text which deals
with the knowledge shared by people in general. Generally speaking, the
ESP text is intended to be read by specialists rather than by the layman.
Taking this view, a kind of relationship between the writer and the
reader may be observed. The target reader in the writer's mind will, to
some extend, determine the information.that is presented in the text. In
other words, the text written for academic readers will deal with
knowledge in more specialized areas, while the text written for general
readers will deal with much more common knowledge. With respect to
this, it can be hypothesized that:
if the two kinds of texts (the one written for general readers and
dealing with more common knowledge and the one written for academic-
readers and dealing with more specialized knowledge) are read by readers
in general, it will be found that there are differences in the performance
of the readers on the two texts.
The differences in the effects of the two texts on comprehension were
also explored from the aspect of the linguistic and discourse features of
the texts.
2.3 Instruments
The instruments used in this study were:
(1) two texts: ESP and GE,
(2) comprehension questions, and
(3) a questionnarie.
(4) a language proficiency test (to be discussed under Subjects)
2.3.1 The texts
2.3.1.) Rationale for the selection of the texts
For the reading comprehension test, two texts about geography were
selected. They are both from textbooks published in America. One is from
3 textbook written for college students,J the other from a textbook
written for secondary school students. Texts about geography can be
sailed ESP texts, because geography is considered as a science, and all
science texts are usually considered as ESP texts. But one can not make
such a claim on such grounds for two reasons.
First, if there is a kind of reading materials which can be named ESP,
hen, that there is also a kind of reading materials which can be
ategorised as General English (GE). But it seems that there is no clear
definition of what ESP or General English is. if a text is labelled an ESP
text according to its content, then there is no such thing as General
English, since obviously it can be said that each text is dealing with a
special area, if a text dealing with technology or science is called an ESP
text, then texts about history, literature, politics, etc. can also be called
ESP texts, because they all deal with specific topics.
Second, concerning the linguistic features and discourse features of
different kinds of texts, the same conclusion can be reached. That is, the
differences in linguistic features and discourse features between texts
can not be used to distinguish ESP texts in general from GE texts, because
it is difficult to differentiate between the characteristics of one group of
texts and the characteristics of another group of texts. A study carried
out by William Grabe (forthcoming) shows that expository texts about
social science, science and humanities differ siginificantly from each
other in syntactic and discourse features. It is difficult, then, to decide
which kind of texts belong to the ESP category and which belong to the GE
category. When selecting the texts for the present study, the problem of
how to distinguish texts for specific purpose and texts for general
purpose had appeared.
in the present study, a different approach was adopted. The basic idea
of the approach was mainly from Widdowson (1979).
According to Widdowson, the activity in written discourse is separated
into two parts. The first part is carried out by the writer alone. It is only
the preliminary for the activity because the written text can not be
realized as discourse until it is read. But on the other hand, since it is
meant to be read by the reader, the writer of the text would take the
imagined readers into consideration v when he produces the text.
Widdowson pointed out that the writer, when writing the text, anticipates
the likely reaction of an imagined reader and negotiates with him as it
were by the vicarious assumption of the role of another person. Heshe
has something to convey and must calculate what additional information
heshe needs to provide to facilitate the conveyance, in the course of this
presentation, heshe shifts the perspective to assume and so to assess the
response by the other persons and adjusts the development of the
discourse accordingly. The production of the text is very much influenced
by the reader which the writer has in mind. When a written text is to be
studied, the intended readers should be taken into consideration
(Widdowson, 1979).
The relationship between the reader and the writer was also examined
with regard to texts. Candlin and Lotfipour-Saedi (1980), in their study on
processes of discourse, claimed that
text is only a mediator, or...a meeting ground, on which the conditions
are provided for carrying out the negotiation of the message between
writer and reader...meaning and messages do not lie pre-tailored and
ready-made within T to be found by R, but are created by R through the
workings of his own discourse processes on W's text. R creates his own T
through the activity of his discourse processes on W's T (1980:1).
This suggests that if the reader and the writer share the same kind of
background knowledge, the processes of the discourse would be similar
and the reader could follow the intended meaning by the writer easily, and
would not find it difficult to understand the text. It also suggests that
when determining whether the text is dealing with the specific knowledge
or general knowledge, the target reader is a more important element than
the content, or the linguistic and discourse features of the text.
Therefore in this study the selection of the text is mainly based on the
target readers of the texts, it is assumed that the text that is written for
readers who are receiving secondary education will contain more general
knowledge than the one that is written for the readers who are receiving
tertiary education, because the readers who are receiving the secondary
education do not have much specialized knowledge in certain areas, tor the
courses they are taken are introductory; while the readers who are
receiving the tertiary education have more specialized knohvedge, for the
courses they have deal with in a much specilaized area. In this study, the
one which is written for the secondary school students is considered as
the GE text and the one which is written for the college students is
considered as the ESP text5 Two geography texts are selected because in
other areas it seems to be relatively easier to find two texts on the same
topic but written for different readers. In some other academic areas
such as physics, mathematics, chemistry, etc. it is rather difficult to find
two texts on an identical topic but written for two different kinds of
readers, (i did try to find texts in other areas, but could not find the ones
which could satisfy my needs.)
2.3.1.2 Analysis of syntax and other linguistic features of the texts
As stated earlier, there may be differences in readers' performance on
comprehension test (cf.2.2). Since the causes of the differences are
intended to be explored from two aspects related to the two kinds of
features in the texts that may have effects on reading comprehension, an
analysis of the two texts is needed. The analysis was divided into three
parts: analysis of syntactic structures, of cohesion and of discourse
development. This section deals with the first one.
The syntactic features of the texts are examined in three aspects: the
grammatical structures., the use of personal pronouns and the use of heavy
pre - modifieation
in the literature review, studies of linguistic features of science texts
by Lee (1978) and Sager et al., (1980) were introduced. Although the
interest of the present study does not coincide with either of the above
studies, the methodology used in their studies in analyzing the linguistic
data of the two texts can be followed. The following grammatical
constructions were investigated in terms of the frequency of occurrence:
complex sentences (subordination), compound sentences (co-ordination),
relative clause, passive voice, complementation, modality, and
relativization.
In their studies, Sager et at, and Lee neither consider the grammatical
constructions under the category complex sentence nor provide
definitions. Consequntly, the definition developed by Quirk et al, are
cited:
1) Complex sentences (subordination) is a non-symmetrical relation,
holding between two clauses, X and Y in such a way that Y is a constitute
or part of X (1972:720).
2) Compgund sentences (co-ordination) are two or more strings (clauses
or sentences) joined or linked together, without the domination of one S
node over another.
3) Relative clauses are treated in Lee's study as finite relative
construction, that is clauses beginning with the relative pronouns that,
which1, whose, etc.
4) Passive voice constructions (Lee seems to adopt Svartvik's (1966)°
definition of passive voice): have verb combinations of kg (or auxiliaries
commutable with bg) and a past participle. (1978:40)
5) Re'ativization (participle) is included among non-finite relative
constructions by Lee. In this study, only the participial relatives will be
examined as one kind of embedding within a noun phrase, having the
function of rnodifyinq the NP.
6) Complementation is defined as sentential complementation, a kind
of embedding form. A complement is the obligatory element (word,
phrase, or clause) that follows the main verb.
7) Models are closed class of verbs which may occupy the first position
of a verb phrase, which may not be immediately preceded by another verb,
which may invert with the subject in interrogation, and which are negated
directly by not.
Iabl1 shows the frequency of occurrence of these grammatical
onstructions in the two texts.























The percentage indicates the frequency of occurrence of the kind of sentence structure iri
comparison with the total number of sentences. The total number of sentences is :65 in the GE
text and 39 in the ESP text; the total number of words is: 1392 in the 6E text and 948 in the
ESP text.
From the table, it can be observed that some sentence structures (e.g.,
complementation, relative clauses, complex sentences and compound
sentences) which are often considered as having high frequency of
occurrence in science text (as shown in the studies by Lee and SagereLal,
cf 1.2.1), actually, occurred more often in the GE text than in the ESP
text. Modals and relativization occur with the same frequency in both
texts. Passive Voice occurred only slightly more frequently in the ESP
text than in the GE text.
There are other linguistic features, such as the use of
heavy-premodificatiorv and of persona] pronouns which were examined by
researchers. Sager et al., observed that persona] pronoun has relatively
low frequency of occurrence in science text. Weisman (1974) observed
that heavy pre-modification has high frequency of occurrence in science
texts.
From the analysis of the two texts, it can be seen that:
1) There are two uses of interrogative constructions (e.g., 'Why away?)
and three uses of first person pronouns in the GE text while there are none
in the ESP text;
2) There are much more heavy pre-modifications in the ESP text than
in the GE text.
Table 2, and Table 3 show the frequency of occurrence of those
grammatical items.
Table 2 Frequency of occurrence of the interrogative
























2.3.1.3 Readability assessment of the texts
It has been pointed out previously (cf., 1.2.1) that readability
assessment can provide some information about the level of difficulty of a
written text in regard to linguistic features. The formulas employed in
the assessment estimate the length of words and sentences. The basic
assumption which underlies this kind of assessment is that the more
syllables a word contains and the more words a sentence contains (or
words with more syllables), then the more difficult a text is to read.
Although this assumption can not be justified (cf., 1.2.1), the assessment
at least shows one linguistic feature of the text; that is, the length of the
text. In addition to other concerns with the features of a text, such a
count adds one more piece of information to make the picture complete.
Consequently, in the present study, it was decided to do a readability
assessment of the two texts.
The assessment was done by computer. The programme was developed
by the Guang Zhuo Foreign Language institute, in the process of analysis,
the text was divided into several parts.® Each part underwent the same
procedures of analysis by computer.
There are two tables in the computer printout (cf., EiguceJ. and Eigiim
2). The upper one gives the count of linguistic variables: in the left
column is the list of names of the variables and in the right is the
percentage. The lower table shows the results of the assessment. The
formulas employed in the assessment are Dale-Chall and Flesch (but
others are also given for comparative reference), and the average of the
results obtained from the two formulas is given. In the column labeled
validity and accuracy, the asterisks show the relative degree; i.e., the
more asterisks, the higher the validity is; and the more the asterisks, the
higher the accuracy is.
The results for the 6E text are:
1st part A fairly difficult, quality passage
2nd part A fairly easy passage, slick fiction
3rd part A standard passage, digest
4th part A standard passage, digest
On the average, the GE text is considered a standard passage; i.e. it is
at the same level with passages that appear in the Reader's Digest. The
sample of the result presented by the computer is shown in EigiiC£_L (For
the complete printout, see Appendix V)
The results for the ESP text are:
1st part A difficult, academic passage
2nd part A difficult, academic passage
if the equator is regarded as dividing the atlantic and pacific
oceans into northern and southern halves, we find that each of
these 'oceans has a circulation of surface waters moving around
its margins- in the northern hemisphere this movement around the
'ocean is in clockwise direction; in the southern hemisphere it
is counterclockwise.
how do we know that this surface circulation owes its existence
to the driving force of the wind? a strong clue is provided by
the currents of the northern indian ocean, in this region there
is semiannual reversal of wind direction known as the summer and
winter monsoons.
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Look at Fry's graph
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STANDARD PASSAGE, DIGEST.
*the at 3. antic and pacific oceans have a simple and orderly 
pattern of surface-water movement which can be generalized in a 
schernatic. diagram, both oceans extend unbroken from high 
latitudes north and south across the equator and are bounded by 
continents on both sides, the dominant features are two great 
circular water motions termed gyres, or gyrals, each centered on 
a subtropical high—pressure region, within each gyre the water 
turns clockwise in the northern hemisphere and counterclockwise 
in the southern hemisphere, each gyre is formed by two sets of 
prevailing winds: the trades (tropical easterlies) on the
equatorward side and the prevailing westerlies on the poleward 
si de.
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3rd part A standard passage, digest
On the average, the ESP text can be considerded as a difficult,
academic passage. The results are shown in Figure 2. (For the complete
printout, see Appendix V)
2.3.1.4. Cohesion in the texts
Hal 1 iday and Hasan (1976) provide a description of the various types of
cohesion in the English language (cf., 1.2.3.1). In the present study, the
following types of cohesion were analyzed in the two texts.
0 Substitution is defined as the replacement of one item by another.
In substitution, the relation is between language items like words or
phrases, and the substitution may be nominal substitution (e.g. one, ones,
same).
2) Reference is a semantic feature as opposed to the
lexical-grammatical relation of substitution. The interpretation of the
reference item depends on the item that is referred to in the proposed
clause, so reference cohesion is mostly anaphoric, as it provides a link
with the preceding text. Examples of feature items are pronouns and
determiners. There are three types of reference: personal, demonstrative
and comparative.
3) Lexical cohesion is established in the same way as substitution at
the lexical-grammatical level. Hal]iday and Hasan (1976) divide lexical
cohesion into two categories, reiteration and collocation. In reiteration
the lexical item is repeated in the form of identical words or synonyms of
some kind, while in collocation there is cohesion between any pair of
lexical items that are in lexical-semantic relation which includes
synonyms, superordinates and even antonyms.
In the present text analysis, the following kinds of cohesive devices
were examined: I) lexical repetition, 2) pronouns, 3) determiners, and 4)
substitutives. These four kinds of cohesive devices were counted in the
two texts, and comparison was prepared. The comparative frequency count
of these four devices is shown in Table 4.














The percentage indicates the frequency of occurrence of the cohesive devices in comparison
with the total number of words( 1392 words in the GE text, 948 words in the ESP text).
THIS PARAGRAPH COULD NOT BE READ IN FROM DISK
From the table, It can be observed that there are significantly more
lexical repetition and pronoun in the GE text than are there in the ESP text.
2.3.1.5 Discourse analysis of the texts
As reviewed in Chanter 1, researchers have worked on the effects of
two discourse features on written recall: signaling in content structure
(Meyer 1980, 1982) and discourse development (Lautamatti Forthcoming).
In the present study, the effects of signaling in discourse and descourse
development.
2.3.1.5.1 Signaling in the texts
As reported in the literature review (cf., 1.2.3.4), Meyer (1982) and
Meyer, Brandt and Bluth (1980) have conducted some studies on signaling
In discourse. According to her, in the text-reader interaction, signaling
operates as a significant aid to clear writing and effectual reading'
(Meyer, 1982:77).
In the analysis of signaling in the GE text, four types of signaling were
found:
1. Signals which indicate explanations or examples or detailed
decriptions.
e.g., question marks such as:
How, and Why.
Signals which indicate causal relations,
eg.inus, because, therefore, etc.
3. Signals which indicate comparisoncontrast relations,
eg but one (branch)..the other (branch), etc.
4 Signals which indicate sequence of tjrne, or place relations,
e.g., first, second, finally, by the time, etc.
Altogether, there were 23 signals in the GE text and 11 in the GE text
The summary of the analysis is shown in Table S.
able 5 Signaling in the two texts















The percentage indicates the frequency of occurrence of signals in comparison with the total
number of words (1 392 words in the GE text, 948 words in the ESP text).
Table 5 shows that there are not much difference in using signals between
the two texts.
2.3.1.5.2 Discourse development in the texts
In this section, the analysis of discourse features of the two texts is
presented. The purpose of the analysis was to compare the discourse
development in the GE text with that in the ESP. The method of the
analysis follows that used in the study done by Lautamatti (forthcoming).
Before the analysis, some terminology from Lautamatti will be
Introduced.
1) Discourse tonic is the main idea discussed in the texts (the term has
not been used in the sense of a topicalized or fronted element).
2) Sub-topic is the subordinate ideas relating to the discourse topic.
3) Topical subject is a lexical subject (as opposed to a mere structural
dummy such as there in an existential clause) related directly to the
discourse topic.
4) Topical progression is the development of the discourse topic by
means of sequences that first develop one sub-topic, adding new
information about it in the predicate of each sentence, and then proceed to
develop another.
5) Parallel progression is a situation in which the sub-topic in a
number of successive sentences is the same.
6) Sequential progression is a situation in which the topical subject of
one sentence is based on some part of the comment of the previous one.
7) Extended sequential progression is a situation in which the primary
sub-topic is reassumed without being reintroduced by sequential
progression.
8) Topical depth is the members of successive sequential types of
progression.•
The procedures of the analysis are as follows:
1. Find the discourse topic.
2. Find topical subjects in the main clauses (if the subject in a main
clause is a pronoun, then use the subject in the sub-clause; if the
subject in the main clause has a different indication from the subject
of the sub-clause, then, both subjects will be taken as topical
subjects).
3. Draw a table for each kind of the text to show sequences of topical
subjects with an indication of topical depth and number of topical
subjects occuring at each given depth.
Table 6 and Table 7 show the analysis of the discourse development of
the two texts.
Labl£_Ji Sequence of topical subjects in the GE text












4. the surface circulation
5. a strong clue
6. wind
7. the currents v. r4
8. the surface ocean circulations
9. the trade winds




14. the outline of land mass










25. the south Atlantic circulation
26. the south equatorial current
27. the southern branch
28. the northern branch
29. the north Atlantic circulation
30. the north equatorical current
3 1. one branch
32. the other branch
33. the Gulf Stream
34. it
35. Florida
36. the Gulf Stream
37. it









































Discourse topic: ocean currents
Level
of ciis. 1


































the north Atlantic drift
another branch
the complete circulation of any ocean
the Sargasso bea









some of their water
the foqs
the Pacific circulation
the north equatorial current





me soum equaioriai cur rem
it
some of the vater
the west wind drift
counter currents at the surface
equatorial counter currents



































lakl£_Z Sequence of topical subjects in the ESP text
Discourse topic: ocean currents
Level






















































the intensification of poleward currents
speed














. surface water movement
the Arctic ocean
the southern hemisphere extremity
currents
the drift




another stream of cold arctic water
the east Greenland current
. the arctic ocean







































IaMa_Ja shows that there are sequences representing parallel
progression (such as topical subjects 1 through 4) and sequences
representing sequential type (such as topical subjects 5, 6, 9) which are
indicated by placing the sequential topical subject to the right underneath
the previous one. There are also cases representing extended sequential
progression (such as topical subjects 4 through 7). The primary sub-topic
Is reassumed without being introduced..
The diagram also shows the members of successive sequential
progressions, referred to as topical depth by Lautamatti (forthcoming), in
the GE text, there are several cases in which the introduction of
successive new sub-topics by sequential progression creats a topical
depth of 4 and 5 (topical subjects 4 through 9, topical subjects 30
throuqh 35).
There is one sentence that was excluded from this topical structure
diagram, that is sentence 13 (Why away?, cf., Appendix 1), because in
this sentence no subject occur in subject position; the sentence may be
considered a discourse device used to show the relationship between the
previous sentence and the following sentences: the following ones provide
an explanation of the phenomena mentioned in the previous sentences.
The same analysis of topical progression, this time of the ESP text,
can be found in Table 7 Sequences such as topical subjects 1 through 2
are examples of parallel progression, and sequences such as topical
subjects 3, 4, 6 are examples of a sequential progression. Topical
subjects 2 through 5, and 5 through 8 are examples of extended sequential
progression.
Table 8 compares the occurrence of extended progression in the two
texts. The comparison of topical depth in the two texts and the number of
topical subjects occurring at a given depth is summarized in Table 9.
Some features of the discourse development in the two texts can be
summarized from the observation in the above tables.
1. There are more cases using the parallel progression in the 6E text.
Table 8 shows that the GE text has extended parallel progression not only
at the level of the primary sub-topic, but also at the other levels
(secondary, tertiary, etc.)
2. There are more cases at a topical depth of 1 in the GE text; i.e., in the
primary topical subject. Table 9 shows that the percentage of topical
subjects at a topical depth of 1 is 46 in the GE text and 40 in the ESP text.
Table 8
Number of cases of extended progression
in the GE text and the ESP text
































Read: two cases in which the subject extends over one sentence, etc.
Table. 9 Use of topical depth in the 6E and the ESP texts







































3. Also the number of sub-topics in the two texts differ, in the GE text
(cf., Table 6), there are 24 sub-topic (35%), while in the ESP text (cf.,
lable 2), there are 21 sub-topics (53%). This leads to the conclusion that
more sub-topics occur in the ESP text than in the GE text.
2.3.2 The comprehension test
The comprehension was designed to see the effects of difference in
linguistic features and discourse features in the two texts on reading
comprehension by detecting the differences in the readers' performance.
The comprehension questions were set on the piece of information
presented in both of the two texts, so that the performance of the readers
could be compared, in the following an example of a comprehension
question in oresented.
The two pieces of information
IE5£)
Question 8
'Upvvelling, explained by the drift
of water away from the coast, as
well as the importation of cold
water from the high latitudes, makes
these coastal currents unusually cold,
considering their low-latitude locations.'
im
'Upwelling along the California coast
makes the coastal waters cooler than
the adjacent land, at least in summer.'
The main characteristic of
coastal current is
There were altogether thirteen questions (cf., Appendis Hi). Two of
them (items 6 and 13) required the subjects to draw lines to show the
direction of the ocean currents and the direction of the winds. The rest of
them all employed filling in the blanks. These techniques for answering
questions were chosen because the subjects could answer the questions
with less time and effort and it would be easy to mark the test paper.
The questions were provided in bilingual Chinese-English format, since the
intent was to measure comprehension of the texts, not comprehension of
the questions in English.
Question scoring was designed to give one point for each correct
response. There was no penalty for errors in grammar or spelling.
Although in the design of the experiment the questions were developed to
measure approximately the same pieces of information presented in the
two texts, there were still some differences in the textual clues to the
first and the third questions. Consequently, it was decided to give varying
point for these two questions. For the first question seventeen points
were qiven for the ESP text and fourteen for the GE text. For the third
question, three points were given for the ESP text and two for the GE text,
in total, there were fifty-five points for the ESP text and fifty-three for
the GE text. (For the entire comprehension test, see Appendix ID.
2.3.3 The questionnaire
There are altogether six questions in the questionnaire. They were
designed to collect the subjects' impressionistic reactions to the texts.
Question 1 asks the subjects' judgement of the difficulty level of the
texts. Since the questionnaire was distributed to them immediately after
they finished the comprehension test, they would be able to tell from their
immediate experience whether it was difficult or not.
Questions 2 and 3 ask why they found the text difficult or easy to read.
The subjects can chose among responses which had been designed to probe
their perceptions. Those provided responses in the questionnaire
concentrated on the organization of the text.
Question 4 asks the subjects to suggest ways to make the text easier
to understand. This technique constituted an indirect means to identify
where their comprehension difficulties lay. The provided responses are
also concentrated on discourse organization.
Question 5 is closely related to Question I. if the subject felt that the
text was easy to understand, then heshe should have had a clear picture
of what iwas said in the article, if heshe felt It was difficult to
comprehend, then heshe probably could not, after reading It, have formed
a very clear picture.
Question 6 asks the subjects who chose options 1, 2, or 3 in question 5
to give the reasons for their choices.
The Questionnarie is presented in the Appendix IV-
2.4 Subjects
2.4.1 Subjects' language proficiency
The language students had received one or two years of college
education in English; that is, they had successfully completed the first or
the second years. Before they entered college, they had had five years
experience in learning English in middle school where they concentrated
mainly on learning grammar and some basic vocabulary. They had had some
training in such reading skills as speed reading, skimming, and scanning in
their college education. The materials they used in reading class were
mainly literary works, and they had had very little exposure to scientific
articles, in reading class, they were required not to use a dictionary but
to guess meaning from context whenever they encountered new words or
unfamiliar phrases. They had not had any composition classes. Instead,
they wrote short book-report in reading classTJ
The geography students had had the same period of exposure to English
when they were in high school. The only difference is that high school
students preparing for the entrance examination for college study, if they
intended to major in English, would spend much more time on English than
those in other subjects. What is more, once they entered college, English
major received much more instruction in English (at least 12 hours per
week) than did students majoring in other subjects (on the average 4 hours
per week). Students in fields other than English were also fully occupied
by heavy homework and could not afford time to do English reading.
Usually they finished their English training by the end of the first two
years in college. After the second year, some of them might continue to
have a science English class in which they learn more technical terms and
have access to articles that are more technical and usually specialized in
their own fields. Generally speaking, the geography students chosen for
this experiment were at two levels: one group (second year) still had a
regular English course, and the other (third year) had already finished the
regular English course, but many of the students were taking a science
English course.10
!n order to get a more accurate assesment of the subjects' English
proficiency, an English Proficiency Test was given.
This proficiency test was originally designed by the Hong Kong
Examination Authority for the graduating students from Hong Kong middle
schools. It is generally agreed that the overall English proficiency level
in Hong Kong is higher than it is in China. Consequently, the test paper for
middle school graduates in Hong Kong should be suitable for use with the
first and second year language students, or the second and third year
geography students in the universities in Beijing.
2.4.2 Subjects' background knowledge
Before the experiment, it was assumed that the language students had
had very little or no knowledge of ocean currents. But after conducting the
questionnaire and scoring the comprehension test, it was found that the
information about ocean currents possessed by the language students was
no less than that possessed by the geography students, and in some cases,
the language students performed even better than the geography students
on the comprehension test. This effect can only be explained by the fact
that the language students had learned more than the science students
when they were preparing for the entrance examination for college
education, because Geography is considered a course in liberal arts, and
not a science subject in middle school. During the last year in high school,
students are usually divided into two streams according to the major
subjects they choose for tertiary level study. Those who intend to major
in liberal arts (including language) are in one group while those who
choose science and technology as their major are in another group. The
courses also have a different focus. Liberal arts students will have
Chinese, English, History, and Geography; science students, on the other
hand, study Chinese and English but not History and Geography., because
Geography is considered as one of liberal arts courses in middle school.
But in college Geography may either be part of the liberal arts or of the
natural science courses, depending on the area in which the students
specialize. This arrangement of course for the students has the effect
that some students have much more knowledge in some subjects than in
others. Those who later on are enrolled in the Geography department
generally do not have very much knowledge at all about the subject, while
those who become English language students have learned Geography in
great detail although afterwards they seldomly need it. In the case of
these subjects, it became very obvious that the second year geography
students had less knowledge of ocean currents than both English major and
the second year geography students (because when they were in middle
school, they did not study the subject in great detail and they did not have
the hydrology course yet). The situation was different with the third year
geography students since they had aleady had courses in hydrology in
which facts about ocean currents are dealt with in great detail.
The language students also had these problems. Because first year
students had been studying in college for no more than one year, their
knowledge about the ocean currents which they had studied for the
entrance exam was still fresh in their memory. But among the second year
students, who had experienced two years of study in the language institute
without touching on that part of their knowledge, the information about
ocean currents had already been blurred in their memories. Almost all of
them complained that failure to recall what they have learned about ocean
currents resulted in a failure to understand the text.
As English language students were first assumed to be lacking in
background knowledge (but later on, it was found that the first year
English students had a great deal of knowledge about the subject as it was
stated in the previous paragraphs), half of the first year students were
given some brief instruction about ocean currents, it was designed to see
what would happen if language students were provided with some
background knowledge.1
To sum up, the subjects represented five categories:
1. first year English language students who had received some brief
instruction about ocean currents
2. first year English language students who had not received
instructions about ocean currents;
3. second year English language students;
4. second year geography students who were taking regular English
classes but who were not studying hydrology;
5. third year geography students who had finished regular English class
but who were for the most part taking science English courses and were
studying hydrology.
In the study, the first, second, and fifth categories of subjects were
considered as having more background knowledge (+B6K) and the third and
the fourth categories of subjects were considered as having less
background knowledge (-BGK).'2
Moifis
1 The causes of difficulties were chosen from my own teachino
experience. in my past years' teaching practice with adult
students, and also from my own learning experience,! summed up the
four main difficulties that one may encounter in reading. It is true that
from linguistic and psychological point of view, there may be more
reasons stated in more scientific or academic terms. However, it
should be noted that subjects have never had a chance of learning
those specialized terms in linguistics or psychology. What Is more, if
they are provided with too many causes, they will be distracted too
much from reading texts itself. Their concentration may only focus on
how to label the difficulties they perceive. Therefore, there are only
four main causes of difficulties and one open ended Item provided for
therm
2. This idea was suggested by Dr. Robert B. Kaplan, then (Spring 1986)
Fulbright Professor at the Chinese University of Hong Kong.
3. Strahler, Arthur Newell. 1963. The Earth Science. New York: Harper
Row.
4. Narnowitz, Samuel N. and Donald B. Stone. 1965. Earth Science: The
World We Live in( Third Edition). D. van Nosterand Company, Inc.
5. Before the comprehension test was carried, I asked two geography
students (post graduates) in the C'UHK, and two English students (my
calssmates) to read the two texts and tell which one was more
difficult, i also asked them to give some reasons.
6. Svartivik, Jan. 1966. On voice in the English verb. The Hague: Monton.
Ehrman, M. 1966. The meaning of the models in present-clav..jAm.£J-LCri
English. The Hague: Monton.
7. Quirk et al. classify the prernodification as lexical and grammatical
items of a wide ranqe and indefinite complexity and interrelationship
proceed a noun head (1972:902).
8. The division of the text is required by the analysis of readability done
by computer. The working procedure of the computer is that when
typing in the first fall stop (or a question mark, or an exclamation
mark) after 100 words, the computer will start automatically to
estimate the readability.
9. The information was obtained from the teachers in English Department
of Beijing Languages institute.
10. The information was obtained from the geography students in Beijing
Normal University.
1 1. But as it was found afterwards that the first year English students had
so much knowledge of ocean currents that the simple instruction did
not make any differences in their performance. In the analysis of
the data, all the first year English language stduents were considered
as having background knowledge regardless whether they did or did not
have the simple instruction on the topic.
12. There were no subjects that could be said being totaly ignorant of the
subject about ocean currents.
THANUER
Results
The results were obtained from the analysis of the data collected from
the comprehension test and the questionnaire. The results are presented
in three parts: I) results concerning the hypothesis., 2) results of
investiqatina the factor of backqround knowledqe related to the factor of
language proficiency, 3) results of investigating the factors of text
features and background knowledge related to language proficiency.
Statistical methods were used in the analysis: a Atest was used in the
analysis of the difference between the performance of the two groups of
readers (the ESP group and the GE group), a 2-way ANOVA in the analysis
of the effects on readinq each of the texts, and a 3-way ANOVA in the
analysis of all three factors (text features, background knowledge and
language proficiency) on comprehension..
3.1 Results concerning the hypothesis
Thp hynnfhoqic: j.ip.c rnnf i pm prj h hp rpcnlfc nf hp nqfq •T»pqleic; f-hqr
there are differences in the performance of the readers on the two texts.
The results will be presented in three parts: (I) results of markina
difficult points; (2) results of answering comprehension questions; and (3)
results of the Questionnaire.
3.1.1 Results of marking difficult points
The group reading the ESP text marked a total of 1307 difficult points,
while the GE group marked a total of 1 144 difficult points. The former
group marked 163 more points than did the latter group That shows, to
some extent, that subjects found the ESP text more difficult to read than
the GE text.
In observing the selection of causes of difficulties by the subjects, it
was found that both qrouos attributed the causes of the most of the
difficulties to unfamiliar words and phrases.
The results are presented in Table 1Q.
Table 10 Responses to the Causes of Difficulties
Causes of difficulties
Number of difficult points
attributed to each causes
ESP RF
Caus L
can not understand the rneanina
of words or phrases
cause_2
can understand the Grammatical
structure but do not know the
rneanina
cause 1




can not understand how the
sentence is related in rneanina













3.1.2 Results of answering comprehension questions
There were altogether thirteen auestions in the test. It was distributed
to both groups of subjects (the qrouo reading the ESP text and the Group
reading the GE text). Tabie 1 1 shows the scores on the comprehesion test.
Table i i Scores of comprehension test



















Since the full scores for ESP and GE are 55 and 53 respectively, a simple calculation was done




X 100= 52.98% GE group:
53
X 100= 61.32%
From the table, it can be seen that the mean of the GE group is higher
than the ESP group, and the standard deviation of the scores of the ESP
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c omprehension
so ores
subjects reading the GE text
subjects reading the ESP text
Hgure 3. Scores of comprehension test from two groups of readers
in order to test that the differences between the two groups of scores
are statistically significant., a -test was done.
A -test is a statistical test designed to compare two means. There
are several cases in which a -test can be used to determine the
differences between two means, in the present study, the sample was
randomly selected from several kinds of population: first and second year
language students and second and third year geography students. Since the
purpose of this experiment was to test the hypothesis that there were
differences in performance on the two texts, In this case, a -test could
satisfy the need. The comparison can only be carried out if the two groups
of readers were the same kind, that is, each category of subjects (good,
middle and poor in language proficiency, which was decided by the
language proficiency test, and with moreless backoround knowledge) was
assigned to the two groups eguaily (cf., 2.1). So the -test used here was a
matched ttest, in the present study, the significance level was fixed at
.05, that being a conventionally recognized level of significance In A test.
The results are shown in Table 12
labJe 12 t-test of comprehension scores




















The results of the -test show that the difference is significant at the
level of .05. So. the results confirmed the hypothesis that there are
differences In the performance of the readers on the two texts.
3.1.3 Results of the questionnaire
All 136 subjects answered the same Questionnaire, which contained six
questions. By observation, it can be seen that there are differences
between the responses from the two groups.
3.1.3.1 Comparison of the responses to the first item in the
questionnaire
There is a tendency for subiects reading the ESP text to oerceive thats f
the text was difficult to read while subjects reading the GE text felt that
the text was easy. This tendency is summarized in Table 15.
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l he number in parentheses is the number of subjects who responsed to this item.
From the table, it can be seen that 62% of the ESP readers found the
text difficult or very difficult compared with 24% of the GE readers, on
the other hand, 43% of the GE readers found the text easy or very easy
compared with only 6% of the ESP readers.
3.1.3.2 Comparison of the responses to the fifth item in the 
questionnarie
in responses to the fifth item the subjects reading fee GE text felt 
clearer about the text than did the subjects reading the ESP text. The 
results are presented in Table 14.
Table 14 Comparison of the responses to the fifth item
(After reading the article, your idea about the 'ocean currents' is...)
neither vague
very vague vague or clear clear very clear
Subjects
reading ESP 2 10 15 26 8 (61)*
Subjects
readme GE 0 5 12 27 6 (50)*
*  The number in parentheses is the number of subjects who completed the questionnaire,
in Table 14. it can be seen that 19% of the ESP readers felt that their 
knowledge of ocean currents was vague or very vague compared with t>6% 
who felt their knowledge was clear or very clear: only 6% of the GE 
readers felt their knowledge was vague or very vague, while 55% felt their 
knowledge was clear or very clear.
87
From Iabl£._L2 and Table 14 the differences between the responses of
the two groups of readers can be observed. This again, in a less direct
way, confirmed the hypothesis.
3.1.3.3 Comparison of the responses to items 2 through 4 in the
ni f i nnnqi Po
As noted in section 2.3.4, items 2 through A were intended to solicit
the subjects' opinions about the text; they were requested to give
comments on some linguistic and discourse features of the texts. Table 15
shows the differences in the subjects' responses.
Table 15 Comparison of responses to the items 2 through 4
Options
(Item 2: Why do you think




a. the sentences are too long.
b. the subject cart Is too long.1 w
c. the relationshlD between
sentences are not so easih
cercelved.
d. lack of explanations on some}
- concepts. w
e. there are too many new words












(item 3: Why do you thinki s
f hP tpvi' i c prnci fn rocapi'? 'iLi!_ iCA'. i -1 U ui -J 1 Li u:
a. sentences are short
b. the subject part is not long
c. the relationship between
sentences can be easily
perceived
d. there are sufficient explanations
that help to understand the
ronppnfqJ v_ kJ•—
e. havino learned the knowledge














(item 4: if you are asked to do
some revision on the text, what
would you do?)
a. to add some conjunctions such
as: therefore,, and some
words to show the sequence such
as: first semndL third, after that, etc.
b. to divide the long sentences
into shorter ones
c. to divide long subjects Into shorter
ones
d. to explain and illustrate some
notion and concepts In the text
e. no need to change because it Is
already easy enough
No. of responses











it was found that there were more ESP subjects who thought that both
linguistic and discourse elements cause difficulties In comprehension than
there were GE subjects. For example, the ESP readers perceived that the
sentences in the ESP text were too ionq and the relationship between
sentences were not easily perceived, etc.. (see responses to Item 2 in lable
15).
3.1.4 Correlation between comprehension scores and questionnaire
responses to items 1 and 5
To test the reliability of self-reporting, correlations between the
responses to items 1 and 5 and the comprehension test scores was
examined. The results are showed in Table 16.
r g h 1° B Correlation between conrmrehension









Both Item 1 and item 2 had a low correlation with the comprehension
scores That means that the subjects' subjective judgement of theu
difficulty level of the texts can not be relied on.
!j 3-2 - Results of investigating the background knowledge factor related 
to the language proficiency factor
As noted m C.hapler__2, the purpose of the study is to investigate the 
effects oi text features, background knowledge and language proficiency 
on reading comprehension of the two texts (cf., 2.1). In the previous 
section, the effects of text features on comprehension of the two groups 
have been examined (cf., 3.1). Now we will examine the other two effects:
|
| background knowledge and language proficiency. To achieve the purpose, a 
2-way ANOVA was used to analyze the effects of the two factors which
|
i tested the hypothesis that the group means of the comprehension scores 
: are equal. The significant level Is also fixed at .05, that being
conventionally recognized level of significance, 
j The subjects reading each text were divided into six groups: the top 
: third (whose comprehension scores are at 60 or above)1 with more/less 
background knowledge (groups I and 2); the middle third (whose 
' comprehension scores range from 49 through 59) with more/'less
! background knowledge (groups 3 and 4); and the bottom third (whose
| comprehension scores are at 48 or below) with more/less background
I knowledge {groups 5 and 6). The definition of "with more/1 ess background 
knowledge" has been given in the discussion of ’subjects’ (cf., 2.4.2).
92
The raw scores of each group of subjects on the comprehension test are
presented in Table !7 and Table 18
I ahfP 1 7 Srnrpq of oronrohoooinn tocf civ nrm At




























































































































In the table, the'+ B0K' and '-BQK' signs indicate the subjects with moreless background
knowledge respectively. The words High, Middle, and Low indicate the proficiency
level of the subjects.
Iabie_J_S. Scores of comprehension test of
























































































































'i i, i iO
See the note under Table 17.
The resutls of the 2-way ANOVA is presented in Table 19 and Table ?o
T 9 h 1 p 1 Q
2-way ANOVA for performance on comprehension test
of the ESP group related to language proficiency
and background knowledge
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2-way ANOVA for performance on comprehension test of
the GE text related to lanquaqe proficiency and
backaround knowledae



























In L±I£JL2 and i able 20: it can be seen that the effect of the factor
background knowledge (A) is significant at the .05 level. And the effect of
language proficiency (B) is also significant at the 1.05 eve!. That means
that the differences in background knowledge (with moreless) and
language proficiency (high, middle and low) are important in
comprehension in both texts. However, the effect of the interaction of the
two factors is not significant at the .05 level. Figure 4 and Figure 5 show
the effects of the background knowledge and language proficiency on
cornorehension of the two texts.
From the two figures, it can be observed that in the performance on
both texts, subiects with background knowledge did better than did



















Eigi1££LA The effects of background knowledge and



















Elajjce S The effects of background knowledge and language
proficiency on comprehension of the ESP text
3.3 Results of investigating the factors of text features and
background knowledge related with language proficiency
In the previous sections (3.land 3.2), the results of the comprehension
test and the questionnaire were summarized and were examined for the
effects of background knowledge related to language proficiency on the
comprehension of each of the texts. A further exploration is intended in
this section to examine the effects of the differences in text features
(from linguistic and discourse aspects) on comprehension. The Intention
is to see the relations between these two factors and how they
interactively affect comprehension. A 3-way ANOVA was employed to
achieve the purpose since in the analysis the language proficiency of the
subjects was aqain taken into consideration In addition to the other two
factors (text features and background knowledqe).
The statistical analysis shows that all three factors (text features,
background knowledge, and language proficiency) significantly affected
comprehension of the two texts (F value is significant at the .05 level) and
the three factors have some effect on each other. (F value of the 3-way
interactions is significant at the .05 level) That is to say, the examined
effects can not be attributed to one factor only, other factors may also be
the sources of the effects. The results were presented in Lathe 21.
f a h] p 9 1
-I—kzt-ihr.CJ„,ie4£r.7L 3-way ANOVA for performance on comprehension test
related to text, background knowledge, and language proficiency
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in section 3.2, It was seen that when considering the factors of
background knowledge and language proficiency on comprehension of either
the GE text or the ESP text, there was no Interaction effect between these
two factors. But when taking the text factor (differences In the GE and
the ESP texts) features Into consideration, there were interactions
observed among the facotrs (cf.} Table 19). That shows that when
observing readers reading two kinds of texts, it could not be claimed that
the background knowledge factor has the main effect although it has an
important effect, in other words, it is not necessarily that readers withIfiiMB•••• 'aNtA' ggyb n ft tp| W AA I' KM 111
:prehension




the GE text the ESP text
the high lang. prof, group with more BGK (high'+ BGK'
the high lang. profa group with less BGK (high-BGK.
the mid lang, prof, group with more BGK (mid'+BGK)
the mid lang, prof, group with less BGK ('mid-BGK)
the low lang. prof, group with more BGK llowrBGK;
the low lang. prof, group with less BGK (low~BGK;
Fiaupe_ Effects of text, background knoweidge, and language
proficiency on comprehension of the two texts
Eigure.-.fo shows the effects of the three factors on comprehension,
more background knowledge would perform better on comprehension of the
text reqardless of tyoes of texts.w•
The following observations can be derived from the information
presentend in Figure 7:
!. The hi oh lanauaqe proficiency arouo with more background knowiedce
performed better on the GE text than on the ESP text. And their
comprehension test scores were hiq'ner than those of any other crones.O I
2. The middle lanauaqe qroup with more backaround knowledae also
performed better on the GE text than on the ESP text, as did the highW
language proficiency group with less background knowledge. But the
former one performed better than the latter one on both texts.
3. The low language proficiency group and the middle language
proficiency group with less background knowledge performed similarly on
both texts. But the former performed better than did the latter on both
texts.
4. The low language proficiency group performed better on the GE text
than on the ESP text. But it had the lowest scores on both texts compared
with the other groups.
Notes
1. The range of scores of the language proficiency test is 0- 75.
2. Lanauaqe proficiency here is treated as a moderatino varialbie.
Chapter 4
Dlscussior
We have seen in the previous chapter that the hypothesis was
confirmed that there are differences in the performance of the subjects on
the two texts by examining the results of subjects' performance on
comprehension test and responses to the questionnaire. In this section,
the factors which cause the differences in reading the two texts will beW
discussed. It is intended to find out what are the difficulties in reading
the two texts. The factors are: text features (syntactic features and other
linguistic features, cohesion, and discourse development) and background
knowledge. The discussion will be carried out with respect to the three
factors. (The moderating variable, langauge proficiency, will not be the
focus of discussion. However, it will be concerned with In the discussion
of the interactive effects of background knowledge and language
proficiency, and of background knowledge, text features and language
proficiency on reading comprehension.)
I. Comprehension difficulties in relation to linguistic elements in the
two texts.
2. Comprehension difficulties in relation to cohesion in the two texts.
3. Comprehension difficulties in relation to the discourse development
of the two texts.
4. Comprehension difficulties in relation to backaround knowledqe of
the readers.
The implications for classroom teaching are drawn with special
attention to the teaching reading to science students in China.
4.1 Comprehension difficulties in relation to linguistic elements of the
two texts
4.1.1 Syntactic features of the two texts and the effects on
comprehension
The analysis of linguistic features of the two texts had two focuses:
one was the syntactic structure and the other was the use of persona!
pronouns, and heavy pre-modification.
4.1.1. I Relating grammatical structures to comprehension
in this study it was found that the frequency of occurrence of certain
syntactic structures was not consistent with the description obtained
from previous studies (Lee 1980, Sager et al,. 1980, cf., 2.3.1.2).
Structures such as complex sentences, compound sentences, and relative
clauses which have been described as the linguistic features of scientific.
English had, in fact, higher frequencies of occurrence in the GE text than in
the ESP text (cf. 2.3.1.2.). There seems to be qeneral agreement that
syntactic complexity causes difficulties in comprehension, and since In
ESP texts it has been found in other studies that there are more complex
syntactic structures, therefore the ESP text might be more difficult to
read. But the results in this study could not support a causal relation
between complexity of structures and comprehension. Those syntactic
structures (complex sentences, compound sentences, and relative clauses)
that are generally considered as complex' occurred more often in the GE
text than in the ESP text, but the high frequency of occurrence of those
complex grammatical items did not seem to affect readers' reading
comprehension in the way as it has usually been predicted, i.e., the text
with a higher frequency of occurrence of those grammatical forms should
be more difficult to read than one with a lower frequency. The
comprehension scores of readers should be lower in the syntactically more
complex text. The results of the comprehension test has showed that the
subjects performed better on the GE text than on the ESP text. Moreover,
the evidence gathered from the responses to the questionnaire also
supported the results: the GE group perceived the text to be easier to read
while the ESP group found the text to be difficult (cf3.1.3).
In the light of the analysis of the two texts anc the results of the
comprehension test, two tentative conclusions may be made: 1) complex
syntactic structures may not always have high frequency of occurrence in
the ESP text, and 2) complex syntactic structures may not always affect
reading comprehension as it Is normally perceived.
For the second point mentioned above (i.e., that complex syntactic
structures may not always affect reading comprehension), what has been
found Is consistent with the findings in some studies reviewed in the
literature. In Chapter 1. it was noted that both German (1984) and
Cooper (1984) indicate that syntax may only affect comprehension at the
sentence level. The learner may fail to understand the syntax of certain
sentences, but heshe may still succeed in obtaining the main meaning of
the overall text. In other words, syntactic complexity at the sentence
level may not affect comprehension of the whole text.
The problem may also be looked at from the communicative point of
view. Reading is a communicative activity in the sense that the reader
always has a purpose before heshe starts to read. Normally, the purpose
decides what kind of strategies heshe adopts to obtain what heshe needs
from the text. It has been found that reading strategies such as skimming
and scanning enable the reader to get the information In a efficient and
effective way. But when using these kind of strateaies, the reader's
attention is not on understanding the syntactic structure of sentences but
rather on the more global organization of the text. Heshe must have the
ability to make use of various devices to find the information, if heshe
focuses too much at the sentence level of the text, the efficiency of
finding Information must be sacrificed. Sometimes it also happens that
the reader only wants some specific information. To obtain that piece of
information, understanding of the whole text may not be required. In the
light of this consideration, it may be said that understanding syntax is not
as important as might be perceived, since it helps only at the sentence
level, whereas understanding cohesive devices and the discourse
development of the text may play an important role. This will be
discussed In a later section; see section 4.2.
4.1.1 .2 Relating the use of heavy pre-modification and persona]
pronouns to comprehension of the two texts
In the comprehension test it was found that the ESP text was difficult
to read than the GE text. And in the text analysis heavy pre-modification
was found to be more frequent in the ESP text. Also heavy
pre-rnodification; in transformational grammar terms., is a more complex
structure, it is possible to say then that frequency of occurrence of heavy
pre-modification structure might have been one of the factors
contributing to comprehension difficulties, especially as in the
questionnaire readers reported difficulties in vocabulary In the ESP text
(cf., Table 15). However, there is no clear evidence in this study to
support a causal relationship. Therefore, no definite conclusions can be
drawn.
Personal pronouns have been categorized by Sager, et al. as being a low
frequency structure in scientific English. In their opinion, the impersonal
and objective style of technical literature accounts for the Infrequent
occurrence of most persona] pronouns (1980:266). Weisman also pointed
out that the most important qualities of technical style are clarity,
precision, conciseness and objectivity (1974:307) and the exclusion of
personal pronouns produces a style consistent with objectivity
(1974:309). In the analysis of the two texts., what has been observed is
consistent with the statements mentioned above, i.e., there are more
personal pronouns in the GE text (none in the ESP text; while 3 In the GE
text). But no conclusions could be drawn concerning the role of personal
pronouns In text comprehension.
4.1.1.3 Relating length of the texts (sentences and words) to
comprehension of the two texts
The Ienath of texts, In numbers of both sentences and words, Is
assessed by readability formulas in the analysis of the two texts.
Regarding difficulty levels from this aspect, it was observed that the ESP
text is a difficult passage while the GE text is a stardard text at normal
level. Concerning the comprehension scores of the two groups of readers,
it can be said that the length of a text, in sentences and words, may
contribute to the difficulties in comprehension.
The summary of responses to the questionnaire may provide some
evidence to support this suggestion. For Question 2 (Why do you think the
text is difficult to read?), 17 subjects in the ESP group chose the option
The sentencs are too long, whereas only 4 from the GE group chose this
option (cf., Table 15). For Question 4 (If you are asked to revise the text,
what would you do'), 18 subjects from the ESP group chose the option To
devide the long sentences into shorter ones, while II in the GE group
chose the option. Judging from subjects' responses, there appears to be
some indication that the sentence length plays a role in the participants'
perception of text difficulty; it seems logical to extend this evidence and
to make a very preliminary claim that sentence length may influence
comprehension (alone with manv other factors).
4.2 Comprehension difficulties related to cohesion and the discourse
development of the two texts
4.2.1 Relatine cohesion to comprehension of the two texts
Cohesion in discourse was examined by frequency counts of the
cohesive devices used in the text. It has been noted that there were manv
more cohesive devices used in the GE text than in the ESP text, especially
the devices lexical repetition and pronoun (cf., Table 4). it appears from
the comprehension test data (cf., 3.1.2) that great frequency in the use of
cohesive devices may have facilitated comprehension. This point can be
seen in the discussion of the importance of cohesion in a text by Hal 1 iday
and Hasan's theorv of cohesion. As pointed out by Ha 11 iday and Hasan:
Cohesion is a necessary though not a sufficient condition for the
creation of text. What creates text is the textual, or text-forming
component of the linguistic system, of which cohesion is one part.
Within the textual component, cohesion plays a special role in
the creation of text. Cohesion expresses the continuity that exists
between one part of the text and another...it is the continuity
provided by cohesion that enables the reader or listener to supply
all the missing information which is not present in the text but is
necessary to its interpretation (1976:299).
So according to Hal 1 iday and Hasan, cohesion is important to readers or
listeners in the sense that it facilitates comprehension of a text by
supplying all the missing information to the reader to create continuity
between pieces of information.
Regarding the cohesive devices employed in the two texts (of., 2.3.1.4
and Table 5) and the results of the comprehension test (cf., 3.1.2. and Table
11), it may be suggested that cohesive devices have facilitated
comprehension of the texts. (The mean of the scores of the subjects
readina the GE text which contains more cohesive devices was higher than
the mean of scores of the subjects reading the ESP text which contains
less cohesive deivces) When subjects read the text, they may or may not
be familiar with the topic, and they are not familiar with the lexical
items relating to the topic. However, given high frequency repetition or
collocationally related terms (such as synonyms), the subjects would
gradually come to understand these new terms because their occurrence in
different contexts would provide them with sufficient clues about the
meanings of those terms, what is more, given the repetition of some
terms, the subjects would be able to tell quickly what the text is talking
about. The use of cohesive devices, such as lexical repetitions, makes the
text into a unity in which ideas are logically connected, and developed
smoothly. Information processing then would presumably be much easier
The finding is consistent with some studies, such as Fagan's, that
redundancy in language enables a reader to acquire missed information
within other sentences of a passage.
4.2.2 Relating the discourse development to comprehension of the two
texts
In the analysis of the two texts, the discourse development of the two
texts was examined from two aspects: first by analyzing levels of
information presented In the discourse and observing how they develop
from! the discourse topic and relate to one another; and second by analyzing
types of signaling and counting the frequency of occurrence of signals.
In the analysis of the development of the discourse topic, It was noted
that parallel progression occurrs more often than other types of
development in the GE text (cf., 2.3.1.5.2). Parallel progression is defined
by Lautamatti as a kind of progression in which the sub-topic in a number
of successsive sentences is the same. In other words, there are 3
successive number of sentences focusing on the same topic. The piece of
information given by the sentences are all about the same thing. This way
of presenting information may be easier for the reader to trace the
development of a topic, it can be seen from the results of the
comprehension test that the GE group had higher scores than the ESP group.
The data gathered from the responses of the subiects also support this
suggestion (28 GE readers found the text easy or very easy compared to
onlv 4 ESP readers cf Table IS)
it was also found in the analysis of the two texts that in the GE text
there are more topical subjects at a topical depth of 1, and fewer
sub-topics in the whole discourse (sub-topic is defined as a topical
subjects of which the idea is subordinate to the discourse topic, cf.,
2.3.1.5.2). in the ESP text, we have an opposite observation, i.e., there are
fewer topical subjects at a topical depth of 1, and more sub-topics in the
whole discourse
Lautamatti (forthcoming) says that sentences in English usually have
the following functions. The subjects of a sentence represents the main
idea of the whole sentence, and the predicate adds new information about
it. And the next sentence may develop the previous one by still adding
more new information. As Lautamatti put it:
Sentences in discourse can be thought of as contributing to the
development of the discourse topic by means of sequences that first
develop one sub-topic, adding new information about it in the
predicate of each sentence, and then proceed to develop another
(forthcoming).
According to Lautamatti, if there are more sub-topics and more topical
subjects which occur at other levels, the text contains more information
about the topic. The area it deals with is wider and the knowledge it
touches upon is greater. As a consequency, there is a higher demand on the
readers' background knowledge.
What is more, the frequent occurrence of topical subjects at a topical
depth of 1 shows that the development of the discourse has centered
around the main idea (the discourse topic, in Lautamatti's terms). The
development is based on the discourse topic not on the sub-topics at other
depth. If the development is in the form of a ladder (the point on the left
side is the topic at a topical depth of 1, and the point on the right is the
topic at a topic depth of 4, cf., Table 7). the development does not center
around the main idea in the sense that the topics at other levels are
developed based on the previous topic. That means that the reader has to
follow the development based on hisher understanding of each previous
topic. But in a case when that the development of the subject topics are
ail centered around the discourse topic, understanding the previous piece
of information is not necessarily a prerequisite for going onto the next
piece of information.
The discussion above offers a tentative explanation to the question why
the 6E readers performed better on than the ESP readers on the
comprehension test from the point of view of the discourse development.
In the analysis of the discourse development in the two texts, signaling
was also examined. But there were not much differences between the two
texts, so no conclusions can be reached.
4.3 Comprehension difficulties in relation to background knowledge of the
readers
As vas reviewed at the beginning of this study (cf., 1.3) background
knowledge is an important factor that affects reading comprehension.
$
Viewing the effects of background knowledge on comprehension from a
schema-theoretic point of view, there is an important point in the
literature: the knowledge structure in the readers' mind can facilitate
comprehension of a text through the clues provided in the text (Bransford
and Johnson 1972, 1973, Carrel] 1984). When the reader can not Get
enough clues from the text, heshe can not identify the appropriate
schemata to bring into play to understand the text. Even if the reader
learns, from the title of the text (if there is a title) that heshe is
familiar with the topic dealt with by the text, without the help of
sufficient clues from the text, the reader may still not be able to get the
information conveyed by the text.
When considering the effect of background knowledge on reading
comprehension, both the readers' background knowledge and the clues
provided by the texts have to be taken into consideration.
In the present study, the readers' background knowedge is examined by
comparing the means of two groups of readers with moreless background
knowledge reading each of the two texts. The results show that
background knowledge had significant effect on comprehension of both
texts. The moderating factor—language proficiency—also had significant
effects. But in figure 4 and Figure 5, showing the influence of the two
factors on texts comprehension, it can be seen that background knowledge
factor had the greater influence. As it was shown that in reading the GE
text, the subjects with more background knowledge had higher scores than
the subjects with less background knowledge reaardless their languaae
proficiency (cf., Eigure 4), and in reading the L:5P text, the same
observation could be found (cf., Figure 5)
1 he effects of background knowledge were also examined by comparing
two groups of subjects with more background knowledge reading the two
texts (cf., 3.1.2). The results of -test show that there were significant
differences in the performance of the two groups. Concerning from
schema point of view this observation that both groups with background
knowledge performed, in fact, differently indicates that there may be
differences between the number of clues provided in the two texts,
because as suggested by Rumelhart that one of the reasons why a reader
fails to understand a passage correctly is the reader may have the
appropriate schemata, but the clues provided by the author may be
insufficient to suggest them (Rumelhart 1984:47, cf., 1.3).
This point could be supported by the findings in Carrell's (1984) study.
She found that if the reader is provided with enough clues, such as lexical
items, pictures and graphs, etc. heshe will under the text much better
than when no context is provided. Carrel! mentioned several ways of
providing clues for the reader. One is by providing a title. In the texts
used in the present study, there are sub-titles in block letter in the 6E
text, while there are none in the ESP text, (cf., Appendix i) in this aspect,
the present study has supported CarrelI's findings.
in the summary of readers' responses to the questionnaire, it was found
that in responses to Question 4 (if you are asked to do some revision on
the text, what would you do?), 20 subjects reading the ESP text chose To
explain and illustrate some notion and concepts in the test, while only
13 subjects reading the GE text made this choice. This observation
suggests that, because of insufficient explanation and illustration
provided within the text, the task of comprehension becomes more
difficult. But with added explanation about concepts and occurrence of
events, the task may become much easier.
As stated by Weisrnan, the function of explanation is describing,
narrating, or instructing how something is done, how an occurrence has
happened, or how an effect has taken place (1974:231). Explanation is
important in comprehension because it provides information for the
causes of occurrence of certain events. Without this understanding of the
logical sequences (i.e., something happened before something else and
caused the occurrence of that thing), the reader would not be able to
understand the logic, (the way a thing occurred and the results produced by
the occurrence). If this aim could not be achieved then the activity ol
reading would be considered a failure because the reader did not get any
information that may add to hisher knowledge about the world.
A closer examination into the two texts does show that in the ESP text,
there are fewer explanations than are there in the GE text.
For example, in the GE text, there is an explanation about westerlies.
The text explains why the wind is named like this.
The westerlies, like all winds, are named for the direction from
which they blow. Thus, they come from the west and blow toward
the east.
With the above discussion in mind, we can see that why the subjects
perceived the ESP text is difficult because of lack of explanation.
4.4 The effects of the factors of text, background knowledge related to
language proficiency on comprehension
In the previous sections, it has been discussed separately the
comprehension difficulties in relation to linguistic features and discourse
features of the texts and background knowledge of the readers. It. is seen
that the features related to the two texts and background knowledge of the
readers a!! have effects on comprehension of the two texts. But one does
not know if when the three factors come together, what kind of effect
they will have on the comprehension. So in this section, these three
factors will be brought together.
There are four observations obtained from the statistical analysis of
the results and illustrated in Figure 6 (cf., 3.3). From these observation,O-' j-
it can be seen that all the groups showed better performance or the GE
text except the low language proficiency group with more background
knowledge and the middle language proficiency group with less
background knowledge which had similar scores on the comprehension
test. (The mean of the scores of the former are 31 on the GE text and 30 on
the ESP text; the mean of the scores of the latter one are 28 on the GE text
and 27 on the ESP text.) This observation provides one more piece of
evidence that the GE text is easier to read than the ESP text. Refering
back to the previous discussions about the relations between differences
in texts and the comprehension difficulties, it is seen that there are
differences in the two texts in linguistic features, cohesion, and discourse
development. And examining the comprehension performance of the
subjects, the difference exhibited by their scores is also observed;
therefore, based on theoretic studies and on the experimental results of
previous studies on the effects of linguistic elements., cohesion, and
discourse development on comprehension, a tentative conclusion can be
made that the differences in comprehension performance are caused by the
differences in the two texts. But concerning the interactive effects of the
three factors on comprehension, a further discussion is needed. In the
following section, the focus will be particularly on this aspect.
4.4.1 Discussion of the first observation
The first observation is: the high language proficiency group with
more background knowledge performed better on the GE text than on the
ESP text. And their comprehension test scores were higher than those of
any other group. There are two points which may be noticed.
First, the differences between the two texts are important regardless
of readers language proficiency and background knowledge. It can be seen
that the two groups of readers of the same kind (high language
proficiency and with more background knowledge) had differences in their
performance on the two texts. That is to say, despite the high language
proficiency and the presence of background knowledge, the ESP group still
had lower scores on the comprehension test. This does indicate that the
ESP text contains factors that make the comprehension task more
26
difficult.
Second, high language proficiency and the presence of background
knowledge together help comprehension of both texts. (The comprehension
scores are higher than any other groups.) High language proficiency means
not only knowing about the language but also knowing now to use the
language in communication. Reading is a communicative activity in which
the reader is required to use various strategies so that they can obtain
meaning from the text. The ability of using strategies of obtaining
knowledge from written text shows the proficiency level of the reader. if
the reader's language proficiency is considered high, then, it means he/she
could use reading strategies to achieve the reading purpose. Therefore, to
some extend, language proficiency does help comprehension.
However, background knowledge is another factor which plays an
important role in helping comprehension. As we see in the schema theroy
that: the failure of comprehension may be caused by any of the cases that
the reader may not have the appropriate schemata that tI %I hey may have the
appropriate schemata, but the clues provided by the author may be
insufficient to suggest them that the reader may find a consistent
interpretation of the text but may not find the one intended by the author.
(cf., p.27) In the latter two cases, Getting the clues is important in
comprehension because only with the help of the clues, can the reader find
the appropriate schema. And in order to get the clues, the reader must
have the ability of using the language, in this sense, language proficiency
becomes important.
Hence, we can claim that with help of high language proficiency and
background knowledge, the reader can achieve best results in
comprehension.
4.4.2 Discussion of the second observation
From the second observation, the importance of language proficiency in
comprehension of the two texts has been showed. The observation Is that
the middle language proficiency group with more background knowledge
performed better on the GF. text than on the ESP text. But in comparison
with the high language proficiency group with less background
knowledge, it was found that the former had a better performance on both







Figure 7 Performance of the mid language proficiency
group with more background knowledge and the
high language proficiency groun'with less
background knowledge on the two texts
This observation may indicate that background knowledge is more
important than language proficiency. With the help of background
knowledge, readers can handle the text better even if their language
proficiency is relatively low. (If the reader's language proficiency is too
low, in this case, the background knowledge can not help comprehension oi
the text any more. This will be discussed In the fourth observation.)
4.4.3 Discussion of the third observation
The third observation is on the comparison of the two groups (the low
language proficiency group with background knowledge and the middle
language proficiency group with less background knowledge, seeEiguCfLfi)
4thp IC~R t.p- the ESP te.
__S Performance of the low language proficienc
group with more background knowledge and t
mid language proficiency group with less
background knowledge on the two texts
The two groups, on the basis of the statistical analysis exhibit,
similar performance. That is, both groups performed better on the GE t
regardless of the language proficiency factor and background knowle
factor. But examination on the performance of the two groups of subje
on each text shows that the low language proficiency group with m
background knowledge performed better than the middle langu
proficiency group with less background knowledge. In this case, it is s
again that the background knowledge factor plays a more important roH
comprehension.
4.4.4 Discussion of the fourth observation
The fourth observation is: the low language proficiency group had much
better performance on the GE text than on the ESP text. But it had the
lowest scores on both texts compared with other groups.
This observation indicates that when readers have neither high
language proficiency nor background knowledge, they will have lower
scores on comprehension test, compared with other groups (cf., Figure 5).
And this kind of readers seems to be affected more bv the text factor as
the results show the ESP group had much lower scores on the
comprehension test than did the GE groups. (The mean of the scores of the
ESP group is 13, and the mean of the scores of the GE group Is 23.) The
mean of the scores of the groups on the two texts show a great difference.
4.4.5 Summary of the discussion of the four observations
To summarize what has been discussed above, there are two points that
worth mentioninq.
First, it can be seen that when reading either the ESP text or the GE
text, background knowledge factor plays a more important role than does
the language proficiency factor, even though with an exception that the
low language proficiency group with more background knowledge had lower
scores than the high language proficiency with less background knowledge
(cf., Figure 6)
To account for the exception, it can be said that the linguistic elements
and the discourse development of the GE text facilitated comprehension
more than do the similar features of the ESP text, therefore, when the
reader has high language proficiency (e.g., heshe has not only the
knowledge about the language but also knowledge of how to use the
language), heshe can function with the help of hisher ability in using
various kinds of strategies to obtain the answers to the questions in the
comprehension test. This Is not difficult to understand as was discussed
before (cf., 41.1). When people read, they always have a purpose; they will
search through the text for what they want. In this case, reading
strateoies olav an irnDortant role.
Second, in Figure 6, it can be seen that when reading the ESP text,
those who had more background knowledge tend to had higher scores than
did those who had less background knowledge, while in the case of reading
the GE text, the group with less background knowledge still had better
performance than the low language proficiency group with more
background knowledge. This shows that comprehending of the ESP text
needs more background knowledge than does comprehending of the GE text
and in understanding the GE text, lanugage proficiency can help to certain
extend, while in understanding the ESP text, language proficiency seems
has fewer effects.
4.5 Implications for classroom teaching
The purpose of the present study is to examine the reading difficulties
Chinese readers have when reading ESP and GE texts. Naturally, after the
study, one would like to know what the results of the study suggest for
classroom teaching. In this section this issue Is going to be discussed.
As noted through out the paper, the focus has been on three effective
factors in reading comprehension: syntactic features and other linguistic
elements, discourse development, and background knowledge. The first
two are related to the written text and the last one to the reader. The
following discussion will also center around the effects of the three
factors on reading comprehension and their relevance for teaching
practice. The discussion will be divided into two parts: selection of
materials and the focus of teaching reading.
4.5.1 Selection of materials
As seen in the results of the comprehension test and the examination of
the effects of the several factors on comprehension that readers'
background knowledge has played an important role in comprehension. The
implication may be that, if the text is too specialized, the reader would
have great difficulties in comprehension. This then leads to the following
suggestion: very specialized materials should not be used for learners of
sciencific English. There are three reasons.
Firstly, in China an English class usually contains leaners who major in
various fields. If a text deals with information very specialized in a
certain field, students majoring in other fields would then suffer from a
lack of sufficient knowledge In that field when reading. Even though they
are provided with the Chinese equivalents of the technical terms, still, the
readers can not be expected to comprehend the text easily, since knowing
the words does not mean only knowing the Chinese equivalents.
Secondly, using very specialized materials will put a great burden on
the teachers. In China, teachers of English mostly majored in English
language in their tertiary education. They have very little specific
knowledge about physics, chemistry, biology, etc. If they are asked to
teach materials which deal with that kind of knowledge, they themselves
will have great difficulties in comprehension.
Thirdly, even if the teacher, should fortunately, have the knowledge and
is able to explain to the students what the text is about, it is still not
appropriate to use specialized materials, because the language class will
become a content class; i.e., the focus of learning may not be on the
language but rather on the content, the learning focus will then be on the
special knowledge rather than on the language.
So for the above reasons, it is recommended that very specialized
materials should not be used. Instead, texts dealina with common science,
or articles and stories about the things the students are familiar with
should be chosen. This suggestion may be supported by the idea proposed
bv Widdowson as we reviewed before.
According to Widdowson, when learners are learning a language, they
actually go through the process of realizing what they have already
learned into the language they are going to learn.''4 It is assumed that,
before the learner starts to learn the language, heshe must have some
knowledge in their mind. What they iearn to do is how to express the
knowledge in a new language. Based on this idea, It can be said that the
materials selected should be the kind which is known or familiar to the
learners (the kind of materials which deal with what is considered to be
common science or common knowledge),5 so that by going through the
process or realizing the knowledge into another language, they learn the
systems 01 the language and learn how to use it at the same time.
4.5.2 Focus of teaching reading
It was observed in the analysis of the texts and in the results of the
comprehension test that there were not many differences in syntactic
structure between the ESP text and the GE text (cf., 2.3.1.2) and that
syntactic structures might not affect comprehension of the whole text
(cf., 4.1.1.1). This observation leads to the tentative suggestion that we
need not lay primary stress on syntactic structures. The reason Is as
noted In Cooper (1984) ana Berrnan (1984), that syntax can only affect
comprehension at the level of sentence structure, if a reader has failed to
understand the syntactic structures of certain sentence, heshe may not
fail to understand the main meaning of the text. There are also some
examples from real communication. For example, when people read a
report on an experiment, or a description of a scientific operation, they
often try to get the results or some specific data by scanning over the text
to locate the specific information. That is a reading strategy which is
very important in obtaining information. To master the strategy, we need
to have knowledge not only about the syntactic structures but also about
the discourse organization of a text. That brings us to the second point
which needs to be discussed with regard to the focus of
teaching—teaching discourse development and using discourse devices.
As has been suggested in some studies, those readers who can read
well have the ability to use sentence connectors (e.g., cohesive devices) in
the text (Cooper 1984). The results of the analysis of the two texts and
the comprehension test in the present study also make a similar
suggestion. Cohesion in written text may help understanding. (There are
more cohesive devices (such as pronouns, lexical repetition, etc. used in
the GE text). People can get the information without understanding every
sentences. But If they cio not have a good control of discourse
development of the scientific texts, they may not find the exact
information they need, because it is quite possible that they do not know
what the example is, what the reuslt is, what the problem is, or what the
solution is. Therefore it is suggested that discourse development of
scientific texts should be a part of the reading strategies focussed on
when teaching reading In the ESP classroom.
Notes
1. The complexity of a syntactic structure is considered from the point
of view of the transformational generative grammar. That is, the more
transformation steps involved to get to the deep structure, the complex
the structure is.
2. This statement should not be considered as being contradictory to
what i have said before (cf., pi 15), since i did not mean that titles or
subtitls do not at ail have any function in helping comprehension, but
rather, this function may be affected by the clues provided in the text.
3. What i suggest here is not contradictory to the suggestion made by
some people that language learning is enhanced when there is a real
content in the language learning activity. What! mean by content is
the knowledge specialized in certain areas, and the main purpose of the
content class is to learn the knowledge, not the language; while in the
class where there is a real content in the language learning activity,
the ouroose is to learn the lanquaqe not the knowledge.
4. The knowledge that they have already learned may not be necessarily
the knowledge about their specialty or even the common science, it
may be the kind of knowledge which they are familiar with including
literature, politics, history, etc. By chosing this various kinds of
materials, the students would not feel boring.
5. A questionnaire may be used to decide what kind of materials the
learners are familiar with and also are interested in.
Chapter 5
Conclusion
5.1 Summary of the study
The goal of the study was to investigate Chinese readers
comprehension problems when reading English for Specific Purpose (ESP)
and General English (GE) texts, their reaction to the two texts, and their
performance on a reading comprehension test. Practical implications were
drawn from the study for ESP classroom teachina in China.
The instruments used in the data collection were: two texts, a readina
comprehension test, and a questionnaire. An analysis of the ESP and GE
texts was also carried out. Two sample texts were selected from the
textbooks on Geography. Analysis was done on two aspects: syntactic
features (and other linguistic features such as ore-modification),
cohesion, and discourse development. The subjects who participated in the
comprehension test were Geography students and English language
students from mainland China. Each of them was assigned one of the two
texts. The data collection consisted of two parts: 1) a reading
comprehension test which included: marking difficult points, answering
comprehension Questions, and?) a miesfinnnaire
5.2 surnmary or the masjor finvings
The ESP text (which was written for academic readers or specialisi
and the GE text (which was written for general readers) do not diff
significantly in syntactic features. It can be seen that senten
structures in the two texts are quantitatively and qualitatively similar
each other. However, the two texts are distinguished from one other
conesion and discourse deveiopmente(of 2314 and 2315)
There were more cohesive devices (such as pronouns and lexh
rpnpf if innO in thp (SF tpvt than in fhp FSD tpxt
The discourse development was examined from two aspects: signal!
In the development of sub-topics related to discourse topic—the n
idea—the frequency of occurrence of the same topic is much higher in
GE text than in the ESP text (the GE text has more parallel progression;
andtopic ceveioopant in discourse
5.2.2 Analysis of the data in relation to the text analysis
First, the analysis of the comprehension scores using a Atest
confirmed the hypothesis: there are differences in the performance of the
readers on the two texts. Relating the findings of the analysis of the
texts to the results of the comprehension test, a conclusion can be reached
that the differences in cohesion and discourse development between the
two texts contribute to the differences in the performance of the readers.
More evidence has been gathered from the analysis of the responses to the
questionnaire. The GE group perceived the text to be easier to read while
the ESP group perceived the text was difficult (cf., 3.1.3.1). The main
causes of difficulties were (concerning discourse development and
cohesion) the lack of transition words (such as because, therefore, after
that, etc.) ana unclear relationship between sentences.
Second, among the three factors (text, background knowledge, and
language proficiency), background knowledge is the one that appears to
have the most significant effect on the comprehension of the two texts.
The analysis using a 2-way ANOVA has shown that, when reading either
the ESP text or the GE text, background knowledge as well as language
proficiency have significant effects on reading comprehension. But the
means of the scores of the two groups have revealed that subjects with
background knowledge had higher socres. (This difference is shown in
tigiirel and Figure 5.) The analysis using a 3-way ANOVA has also yielded
similar results. When taking the three factors (text, background
knowledge, and language proficiency) into consideration, It can be seen
that all three have significant effects on comprehension. But further
examination (see Figure 6) shows that background knoweldge played a
more important role In comprehension of the two texts than the other
factors.
5.3 Limitations of the Study
There are several limitations in the study which may affect the
conclusions.
I) Lack of a sufficient number of subjects
In this study, one hundred and thirty-six subjects participated in the
comprehension test. In the analysis of the results, comparing the scores of
the two groups of readers reading two texts, the number of subjects can
be considered sufficient to do a statistical analysis (68 in each group).
But when a further attempt, was made to examine the performance of
various sub-categories of readers., the numbers of subjects were too small
(some groups containing seven to thirteen subjects), (cf., Table 18 and
Table 19) So the results of the statistical analysis in this part could not
be generalized, but rather, the results are only taken to indicate a
tendency. Further research work with larger numbers is needed to provide
more evidence.1
2) Limitation on the kinds of texts chosen for the study
The two texts used in this study were selected followed the principle
that they are on identical topic and that they were written for different
readers. For the reason that it is difficult to find texts on the identical
topic but written for different readers, two texts about Geography were
chosen. But the choice set a lirnite on the generalization of the results of
the study. Overall generalizations cannot be made with regard to other
kinds of texts (e.g., chemistry, biology, physics, etc.) The results might
be different from what was obtained in this study.
3) Insufficient control of the background knowledge variable
When designing the study, the language students were assumed to know
little about ocean current. But it turned out that the first year English
language students were quite well informed in the area. (It happened
because I did not have time to pre-test their background knowledge. I
simply tried to get some information about their knowledge on the topic by
attatching a piece of paper with one question: 'How many questions can you
answer if you do not read the text? Please give the number of the
questions which you can answer.' But many subjects neglected it. So it
could not be used as reference) They had learned in great depth about the
ocean currents, even though they learned it in Chinese. So there were no
subjects in this experiment who were totally ianorant about ocean
currents. There might have been differences in the results if there had
been some readers who were totally ignorant of the subject.
5.4 Suggested further research
In light of the limitations of this present study, further research
studies are suggested.
1) Because of the limited number of different kinds of readers in the
experiment, the results from the statistical analysis are not strong
pnnitnh to rlpiTt on opopIi7?ttinn
A similar study is suggested with the emphasis on different variables
that would affect reading comprehension among the readers. A sufficient
number of subjects who are totally ignorant of the subject matter of the
text should be Included so that the effects of text factors and background
knowledge factor on reading comprehension can be seen more clearly.
2) Another kind of research study that would be worthwhile doing
would be text analysis on the materials dealina with various subject
matter. It has been oomted out previously that in the Dresent study there
is a lack of statistical information about the relationshio between the
content and the discourse organization in regard to the target readers
Broading the scope of subject matter areas in texts examined would
provide complementary evidence for this study
3) The self-report technique used in this study does not tell very much
about the information processes in the readers' minds. it can not be
easily found how they approached the text, and what their expectations nor
their ways of finding answers to the questions while reading. Therefore,
the effects on their reading comprehension could not be clearly seen. In
order to get a clearer and more complete picture of the psychological
processes involved, an individual interview should be undertaken with a
selected sample of the subjects immediately after the reading. (To do
interviews on large scale would be too time consuming.)
This present study is a preliminary attempt both in the investigation of
various factors that affect reading comprehension and in research
methodology. It is hoped that the results yielded from this study can
suggest some useful direction for further studies.
Notes
1. Actually, at the beginning of the study, this problem was noticed, but
because of the time and the author's ability, it was almost impossible
to overcome this problem in this MA thesis, so it was regarded as a
limitation of the present study, it is suggested that further research
needs to be done to provide more information about the issue.
2. However, this might produce some difficulties, because certain kinds of
subjects (such as mathematics) are rarely written for non-specialists,
while in other circumstances, there are subjects that never appear In
the ESP text. There would be problems in finding texts with identical
information. To solve this problem needs more time and knowledge in
various fields; neither the time nor the specialized knowledge of other
fields was readily available for this study.
APPENDIX 1
The General English Text
Major surface currents and their origin. If the Equator is regarded
as dividing the Atlantic and Pacific Oceans into northern and southern
halves, we find that each of these 'oceans' has a circulation of surface
waters moving around its margins, in the Northern Hemsiphere this
movement around the 'ocean' is in clockwise direction; in the Southern
Hemisphere it is counterclockwise.
How do we know that this surface circulation owes its existence to the
driving force of the wind? A strong clue Is provided by the currents of
the northern Indian Ocean, in this region there is semiannual reversal of
wind direction known as the summer and winter monsoons. And as the
winds change, so do the currents reverse their direction of circulation
with the seasons.
All the surface ocean circulations appear to originate through the
steady blowinq of two oreat sets of world-wide winds in each
hemisphere—the trade winds of the tropics and the prevailing
westerlies of middle lattitudes.
Blowing strongly and constantly from the east in tropical latitudes on
both sides of the Equator, the trade winds drive the surface waters of the
oceans westward in two great streams. The stream north of the Equator
is called the North Equatorial Current. The stream south of the Equator is
called the South Equatorial Current. If there were no land masses to
interrupt their flow, these currents would probably girdle the globe. But in
both hemispheres there is land in these latitudes, and when the currents
projecting coast of Brazil, which splits it into two branches. The
southern branch follows Brazil's east coast southward to about 35 5 as the
Brazil Current, swings eastward across the ocean to Africa as a
West-Wind Drift, and then turns northward along Africa's west coast as
the Benguela Current. The northern branch, however, is forced in a
northerly direction by the north coast of Brazil, which it follows until ii
crosses the Equator. Here it joins and strengthens the North Equatorial
Current.
The North Atlantic circulation; Gulf Stream. The North
Equatorial Current and its southern ally flow westward until they reach
the West indies, which split the current into two branches. One branch
flows northwestward past the Bahama Islands as the Bahamas Current.
The other branch continues westward into the Caribbean Sea, through
which it moves to the mouth of the Gulf of Mexico at the Straits of
Yucatan between Yucatan and Cuba. But the Gulf of Mexico Is a 'dead end'
blocking the path of the current, which therefore swings sharply to the
east and into the Straits of Florida between Florida and Cuba. Here it is
called the Florida Current. Finally, the Florida Current pours into the
Atlantic Ocean as the Gulf Stream—a mighty 'right' 100 miles wide and
2,000 feet deep, flowing at a speed of 4 to 5 miles an hour.
Now the Gulf Stream follows the east coast of Florida. Off northern
Florida it is rejoined by its 'other half,' the Bahamas Current. Thus
enlarged, the Gulf Stream continues along the coast of the United States
as far as Cape Hatteras, where it leaves the coast and heads northeast
towards Newfoundland. By the time it reaches the Grand Banks of
Newfoundland, the Coriolis force has turned it to the right so much that it
is heading nearly due east. Moving towards Europe, it spreads out and
slows down to become the North Atlantic Drift, with a speed of only a
few miles a day.
The North Atlantic Drift sends out fingerlike branches to the shores of
Iceland, the British Isles, and the Scandinavian peninsula, giving these
regions climates far warmer than normal for their latitudes. Another
branch turns southward past the Canary Islands as the Canary Current,
thereby completing the circulation begun by the North Equatorial Current.
The complete circulation of any ocean is called an eddy.
The Sargasso Sea. Inside the North Atlantic Eddy, away from
currents and in the calm air between the trade winds and the westerlies,
great masses of floating sargassum seaweed accumulate to form the
Sargasso Sea with its remarkably clear blue waters. The Sargasso Sea
supports relatively sparse sea life because no upwelling occurs to bring
essential minerals to its surface waters. it is a 'sea desert.' Other
sarqosso seas are found in similar locations in the other oceans. The
Sargasso Sea was once believed to be capable of trapping sailing vessels
in its tangle of seaweed, but this is now known not to be true. Sailing
vessels have, however, undoubtly been becalmed in its quiet waters.
The Labrador Current. The Labrador Current is a cold current
that flows out of the Artie Ocean into the North Atlantic. Following the
east coasts of Baffin Island and Labrador, it brings with it icebergs, pack
Ice, and icy waters. At the Grand Banks of Newfoundland the Labrador-
Current meets the Gulf Stream. Some of their waters mix, but the larger
part of the Labrador Current continues south along the Atlantic coast, at
and beneath the surface, as far south as Cape Hatteras.
The famous fogs of Newfoundland are caused by the cooling effect of
the Labrador Current on warm moist air blown over it fro,mi the Gulf
Stream or from Newfoundland in summer.
The Pacfic circulation. In the Pacific Ocean the
Current flows west until it meets the Philippine Islands, the East Indies,
and the mainland of southeast Asia. From here a warm current erneraes
between the Philippines ana Taiwan. Swinging northeast as the
Kuroshio or Japan Current, it crosses the ocean as a West Wind Drift.
This divides into a north-flowing coast of Alaska Current which warms
the southern coast of Alaska ana a south-flowina California Current
which follows the coast of Washington, Oregon, and northern California to
complete the North Pacific Eddy. Upwel 1 ing along the California coast
makes the coastal water cooler than the adjacent land, at least in summer.
In the South Pacific the South Equatorial Current is uninterrupted as it
flows westward to Australia and the southwestern ocean. Turning south,
it joins the West Wing Drift, with which it returns across the Pacific to
the west coast of South America. Here some of the water, deflected
northward by the coast of South America, forms the Peru or Humboldt
Current.
In the southern oceans the West Wind Drift circulates completely
around the globe, for in these latitudes there is no land to bar its flow.
Countercurrents at the surface. In both the Atlantic and Pacitic
surface circulations Equatorial Countercurrents are found flowing
just north of the Equator between the North and South Equatorial Currents
and opposite in directonto them. These countercurrents lie in a belt of
calm air, the doldrums, which saparates the northern and southern
trade-wind belts. The water of the countercurrents probably comes from
the inner rnagins of the Equatorial Current.
The ESP Text
General Scheme of Surface Ocean Currents
The Atlantic and Pacific Oceans have a simple and orderly pattern of
surface-water movement which can be generalized in a schematic diagram.
Both oceans extend unbroken from hioh latitudes north and south across
the equator and are bounded by continents on both sides. The dominant
features are two great circular water motions termed gyres or gyraq
each centered on a subtropical nigh-pressure region. Within each gyre
the water turns clockwise in the Northern Hemisphere and
counterclockwise in the Southern Hemisphere. Each gyre is formed by
two sete of prevailing winds: the trades (tropical easterlies) on the
equatorward side and the prevailing westerlies on the poleward side. The
westward drifts of water in equatorial latitudes are referred to as the
North Equatorial Current and South Equatorial Current. These are
separated by the Equatora Countercurrent that moves eastward and is
caused by the return of lighter surface water which has been piled up on
the western side of the ocean basin by the equatorial current. The
Equatorial Countercurrent is best developed in the Pacific Ocean, but is
also found in the Atlantic and Indian Oceans.
An essentia! feature of the great gyres is that the current is greatly
narrowed and intensified in velocity on the western side of the ocean,
whereas on the eastern side the current is diffused into a slow drift
spread over a broad zone. This asymmetry results from the deflective
(Coriolis) effect of the earth's rotation. On an eastward rotating earth
the gyre is deflected westward and forced to be compressed against the
western boundary of the ocean. The intensification of poleward currents
on the western sides of the North Atlantic and North Pacific Oceans
results in two powerful warm currents, the and Kuroshto
Current Speeds up to 5 knots are developed in these narrow streams.
Perhaps most familiar of all currents to Americans is the Gulf Stream,
which flows northward from the Caribbean, passing close to the southeast
Atlantic coast, then curving northeast to spead over the North Atlantic.
The Kuroshlo Current is a similar warm current of the western Pacific,
it sets in close to the Philippines, running northeastward past Formosa
and the southern islands of Japan. In the Southern Hemisphere similar,
but less intensively developed currents flow southward off the coasts of
Australia {East Australia Current) and South America {BrazilCurrent).
Upon turning eastward, each warm, poleward current becomes part of
the west-wind drift, produced by the highly variable prevailing westerly
winds in lat. 40 to 65. The gyral is then completed by a cold coastal
current moving eouatorward close to the western coast of the bordering
continent. The four most important examples are the California Current,
Can an Current Peru or Hum bod it Current and the Benquela Current
Towelling, explained by the drift of water away from the coast, as well as
the importation of cold water from the high latitudes, makes these coastal
currents unusually cold, considering their low-latitude locations. Fogs,
produced by condensation of water vapor in air cooied close to the sea
surface, hangs over these currents for lonq periods of time. Air
temperatures are surprisingly cool throughout the year for latitudes at
which we find the world's hottest deserts not far inland. The 70 F
isotherm, for January and July, shows a strong equatorward bend in
crossing the cool current, but a poleward bend in warm current on the
western side of the ocean.
The North Atlantic drift an eastward movement of warm water,
divides upon approaching western Europe. While part turns southward to
form the Canary Current, most continues northeast to the British isles,
where a strong current passes just north of Scotland and thence northeast
along the Norwegian coast as the Norway Current, to the Arctic Ocean well
above the Arctic Circle. Murmansk, an ice-free port on the Arctic Circle,
owes its year-round navigability to the Norway Current, for the polar sea
would otherwise freeze over solidly in winter at this high latitude.
Surface-water movements in the arctic and antarctic regions must be
considered separately from one another because of the exactly opposite
relator between land and water. The Arctic Ocean is an open ocean
centered approximately on the North Pole and fringed by lands between
which straits provide a connection with the Pacific and Atlantic basins.
On the other hand the Southern Hemisphere extremity consists of a
pole-centered landmass, Antarctica, about the- same size as the Arctic
Ocean, but completely surrounded by open ocean.
Currents in the Arctic Ocean are incompletely charted because of lack
of navigation. in the Beaufort Sea, Lying off Alaska, the drift is
eastward. Some of this cold arctic water passes south through the
Ber ing Strait, mixing with the North Pacific Current. Arctic water also
flows south in vigorous cold currents entering the North Atlantic. One of
these is the Labrador Current which flows south through Baffin Bay and
Davis Strait to reach the Labrador coast and Newfoundland. it is this
cold water, meeting the warm water of the Gulf Stream in the vicinity of
the Grand Banks of Newfoundland that gives rise to great advection fogs.
Along the east side of Greenland is another stream of cold arctic water
flowing south. This is the East Greenland Current a rapid stream which
oasses between Greenland and Iceland to mix with the North Atlantic drift.t
The Antarctic Ocean, which is simply; the southern part of the Pacific,
Atlantic, and Indian Oceans in the region of the 50th and 60th parallels,
forms a continuous circular ribbon of ocean, scarcely interrupted by land.
Here the Antarctic Circumpoiar Current flows eastward in a continuous
and uninterrupted circular path, representing the joining of west-wind
drifts of the individual ocean basins under the prevailing westerly winds.
APPENDIX 11
Causes of Difficulty
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Dlease answer the following questions by filling in the blanks.
i. There are ocean currents mentioned in the text. They are
2. There are great ocean currents which are formed by small ones.
They are
3. The creat ocean currents can be found in
oceans.
4. The moving direction of the great current south of the Equator is
and the moving direction of the great current north of the
Equator is
5. The two causes of the great ocean currents are
'' I• 1' J I-
6. Draw the wind directions on the picture. Use an arrow
the wind direction and label the two kinds of winds.
t 1x
w i i I V-
7. Kuroshio Current belongs to the creat currentw w
and Gulf Stream belongs to the great current.
. of the Eouator
_ of the Equator.
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9. West wind drifts can be found in the
Ocean and the North Atlantic Ocean.
_ part of the North Pacific
10. 'Foqs' which are mentioned in the article can be found inw
The joining of theJ V-'
and the . creats these fogs.
1 1. The great currents south of the Eguator are completed by
current and current. The cireat current
nortn of the tguator are completed by current and
current.
12. An Arctic water current that flows into the North Atlantic is the
The charateristic of this current are.
•' i•
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l I A L 4
the at 3. ant i c and pacific oceans have a simple and orderly
pattern of surface-water movement which can be generalized in a
schematic diagram, both oceans extend unbroken from high
latitudes north and south across the equator and are bounded by
continents on both sides, the dominant features are two great
circular water motions termed gyres, or gyrals, each centered or
a subtropical high-pressure region, within each gyre the water
turns clockwise in the northern hemisphere and counterclockwise
in the southern hemisphere, each gyre is formed by two sets of
prevailing windss the trades (tropical easterlies) on the
equatorward side and the prevailing westerlies on the poleward
side.
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it sets in close to the Philippines, running northeastward pasi
-Formosa and the southern islands o-f japan, in the southern
hemisphere similar, but less intensively developed currents flc
southward off the coasts of australia (east australia current)
and south america (brazil current).
upon turning eastward, each warm, poleward current becomes
part of the west-wind drift, produced by the highly variable
prevailing westerly winds in 1 at. 40 to 65, the gyral is then
completed by a cold coastal current moving equatorward close tc
the western coast of the bordering continent, the four most
important examples are the California current, canary current,
peru or humbodlt current, and the bengueal current,
HE ESTIMATON OF READABILETY
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rds per sentence
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Look at Pry's graph
10.8 15.8
A EFFICULT , ADADEMIC PASSAGE
APENDLX V
Readability assessment of the ESP text
in the bear for tsea, 1 ying of falaska, the drift is east war d.
some of theis cold arctic water passes south through the bering
strai tmi ying with the north paci fi courrent. arct i cwater a 1 so
flows south in vigorous cold currents entering the north
at. 1 antic, one of these is the labrador current, which flows
south through baffin bay and davis strait to reach the labrador
coast and newfoundland. it is this cold water, meeting the warm
water of the gulf stream in the vicinity of the grand banks of
newfound1 and that gives rise to great advection fogs, along the
east side of greenland is another stream of cold arctic water
flowing south.
THE ESTIMATION OF READABILITY
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words per sentence
Sentences per 100 words
Syllables per 100 words
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Look at Fry's graph
8 13
A STANDARD PASSAGE, DIGEST.
i f the equator is regarded as dividing the at 1 antic and pacific
oceans into northern and southern halves, we find that each of
these 'oceans' has a circulation of surface waters moving around
its margins, in the northern hemisphere this movement around the
'ocean' is in clockwise direction; in the southern hemisphere it
is counterclockwise.
how do we know that this surface circulation owes its existence
to the driving force of the wind? a strong clue is provided by
the currents of the northern indian ocean, in this region there
is semiannual reversal of wind direction known as the summer and
winter monsoons.
THE ESTIMATION OF READABILITY
COUNTS OF LINGUISTIC VARIABLESi
Words per sentence
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Look at Fry's graph
8 13
A STANDARD PASSAGE, DIGEST.
the currents continue away -from the equator until they reach th
latitudes of the prevailing westerly winds at about 35 to 40
north and south of the equator, here the currents turn eastward
in all the oceans, through the combined effect of the earth's
rotation and the driving force of the prevailing westerlies,
(the westerlies, like all winds, are named for the direction
from which they blow, thus, they come from the west and blow
toward the east.) where the currents move with the west winds,
they are usually named west-wind drifts, the 'drift' indicates
that the current is no longer as concentrated a stream or as
fast moving as it had been.
Tf-SEE ESTIMATION OF1 READABILIT1
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Words per sentence
Sentences per 100 words
Syllables per 100 words
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A FAIRLY EASY PASSAGE, SLICK FICTION.
here it is called the -Florida current, finally, the florida
current pours into the atlantic ocean as the gulf stream a
mighty 'river' 100 miles wide and 2,000 feet deep, flowing at=
speed of 4 to 5 miles an hour.
now the gulf stream follows the east coast of florida. off
northern florida it is rejoined by its 'other half', the baharn
current, thus enlarged, the gulf stream continues along the
coast of the united states as far as cape hatteras, where it
leaves the coast and heads northeast towards newfound1 and. by
the time it reaches the grand banks of newfound1 and, the
coriolis force has turned it to the right so much that it is
heading nearly due east.
THE ESTIMATION OF READABILITY
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Words per sentence
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Syllables per word
Monosyllabic words per 100 words





















































Look at Frv's Graph
7. 9 12.9
A STANDARD PASSAGE, DIGEST.
APPFNPiX V (continued)
Readability assessment of the GE text
the labrador current is a cold current that flows out of the
arctic ocean into the north atlantic. following the east coasts
of baffin island and labrador, it brings with it icebergs, pack
ice, and icy water, at the grand banks of newfound 1 and the
labrador current meets the gulf stream, some of their waters
mix, but the larger part of the labrador current continues south
along the atlantic coast, at and beneath the surface, as far
south as cape hatteras.
the famous fogs of newfoundland are caused by the cooling effect
of the labrador current on warm moist air blown over it from the
gulf stream or from newfoundland in summer.
THE ESTIMATION OF READABILITY
COUNTS OF LINGUISTIC VARIABLES
Words per sentence
Sentences per 100 words
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A STANDARD PASSAGE, DIGEST.
APPFNDIX VI
Detailed Information about the scores
in the comprehension test
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